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PREFACE 

(DEDICATORY) 

TO  THE  FIRST  EDITION. 


to  the  students  of  anatomy  in  the  andersonian 
university,  glasgow. 

Gentlemen, 

This  Short  Anatomical  Outline  has 
been  drawn  up  solely  for  your  benefit.  It  will  enable  you 
to  follow  with  more  effect  the  demonstrations  and  lectures, 
as  it  places  before  you  a  notification,  or  short  statement,  of 
every  important  fact,  or  assemblage  of  facts,  discussed  in  the 
anatomical  lectures  delivered  in  this  place.  It  will  be  a 
guide  to  you  in  your  studies  at  home,  as  it  delineates  the 
course  you  ought  to  pursue  in  investigating  any  anatomical 
subject;  and  it  will  even  materially  assist  you  in  your  prac- 
tical studies,  as  it  not  only  indicates  a  simple  arrangement 
of  all  the  parts  entering  into  the  formation  of  the  osseous 
— muscular — vascular — nervous  and  splanchnological  sys- 
tems,— but  as  it  hkewise  refers  to  the  difi^erent  textures, 
and  their  relationships  to  each  other,  in  the  more  compli- 
cated organs  of  the  body. 

That  this  unpretending  little  volume  may  prove  useful  in 
promoting  the  advancement  of  your  anatomical  knowledge, 
is  the  sincere  and  anxious  wish  of 

THE  AUTHOR. 


ANDERSONIAN  UNIVERSITY,) 
Glasgow,  \st  Nov.  1833.  f 


PREFACE. 


The  very  flattering  manner  in  which  the  first  edition  of  this 
httle  work  was  received  by  the  medical  students  of  tlie 
Andersonian  University;  for  whose  use  it  was  exclusively 
intended,  has  induced  the  author,  in  undertaking  a  second 
edition,  to  extend  somewhat  the  original  plan,  so  as  to  ren- 
der it  not  only  available  to  medical  students  generally,  but 
as  a  book  of  occasional  and  easy  reference  to  the  more  ad- 
vanced members  of  the  profession.  In  this  edition,  the 
facts  of  the  science  are  given  in  a  systematic  and  very  con- 
densed form ;  and  in  a  manner  better  calculated,  the  author 
conceives,  to  lead  the  student  to  a  more  efifective  method  of 
studying  the  subject,  than  that  usually  followed  up  in  our 
prolix  and  ponderous  systems  of  descriptive  anatomy.  It 
has  been  the  author's  aim  not  to  exhaust  the  subject,  but 
to  enable  the  student  to  exhaust  it: — not  so  much  to  read 
the  book  of  nature  to  the  student,  as  to  point  out  the  man- 
ner by  which  the  student  himself  may  read  that  book,  and 
at  the  same  time  understand  it.  In  a  word,  it  has  been  the 
object  of  the  author  to  lead  the  student  to  investigate  ana- 
tom.ical  science  in  a  simple,  methodical,  and  practical  man- 
ner. 


ANDERSONIAN  UNIVERSITY,  I 
Glasgow,  Ut  Xov.,  1838.  ) 
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INTRODUCTION. 


Anatomy,  as  the  science  of  oi'ganisation,  embraces  inquiries  con- 
nected both  with  vegetable  and  animal  structure. 

The  organisation  of  vegetables  falls  within  the  scope  of  the 
science  of  botan3^  and  the  organisation  of  animal  matter  more 
particularly  within  the  province  of  anatomy.  Even  when  thus 
restricted,  anatomy,  from  the  numerous  and  important  subjects 
it  embraces,  has  been  branched  out  mto  various  and  somewhat 
independent  subjects  of  investigation.  Hence  we  have  different 
kinds  of  anatomy,  as  human  and  comparative,  general  and  spe- 
cial, descriptive  and  surgical,  normal  and  pathological,  philoso- 
phical and  transcendental. 

Human  anatomy  is  the  science  that  treats  of  the  structure  and 
organisation  of  the  human  body.  A  knowledge  of  this  depart- 
ment of  anatomical  science  is  of  pre-eminent  importance  to  the 
medical  practitioner,  and  can  only  be  attained  bya  long-continued 
and  careful  investigation  of  the  human  stracture  itself,  and  by 
a  profound  study  of  all  the  other  branches  of  the  science  of 
organisation. 

The  structure  of  the  human  hoUy  is  usually  investigated  by 
dissection:  a  process  which,  in  the  first  place,  enables  the 
manipulator  to  obtain  a  view  of  every  organ  and  texture  of  the 
body;  and  which,  secondly,  imparts  a  facility  in  the  use  of  the 
dissecting  instrument,  that  cannot  fail  to  prove  of  mcalculable 
benefit  to  the  student  as  a  surgical  operator. 

Dissection  may  be  employed  cither  for  the  purpose  of  obtain- 
ing a  knowledge  of  the  existence,'  physical  qualities,  and  relative 
situation  of  the  larfje7-  parts  and  masses  in  the  body,  as  the 
bones,  auusclcs,  blood  vessels,  nerves,  viscera,  &c. — a  species  of 
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knowledge  wlucli  may  be  turned  to  many  useful  purposes  in 

the  practice  oi  medicme  and  surgery;  or  it  maybe  Gsed  for 
disclosmg  the  more  minute  and  intimaie  structure  of  any  or^.an  • 
a  knid  of  knowledge  which  is  calculated  to  lead  to  iinnoitant 
conclusions  regarding  the  functions  of  organs,  both  in  their 
natural  and  diseased  condition. 

For  accomplishing  the  first  of  these  purposes  or  performino- 
the  coarser  kinds  of  dissection,  the  common  dissectino-  iustru° 
mcnts  sold  in  the  shops  will  be  found  necessary  and  sufficient- 
but  in  prosecuting  the  minuter  anatomical  investigations,  the 
i-uhject  requires  first  to  be  injected  with  some  fluid  material,  as 
melted  tallow  or  wax,  or,  if  a  very  minute  injection  is  required, 
with  turpentine,  size,  or  quicksilver;  then  macerated  in  water' 
or  hardened,  it  may  Ije,  with  alcohol  or  other  means,  and  after- 
wards dissected,  sometimes  even  under  water,  or  traced  under 
the  guidance  and  magnifymg  influences  of  the  microscope  with 
some  delicate  instrument  as  the  point  of  a  cataract  needle. 

The  elementary  constituents  of  the  human  body  have  been 
found  to  consist  of  oxygen,  hydrogen,  carbon,  nitrogen,  sulphur, 
phosphorus,  chlorine,  fluorine,  potassium,  sodium,  calcium, 
magnesium,  manganese,  silicium,  iron.  The  first  four  are  found 
in  all  animal  bodies,  and  constitute  uniformly  the  principal  in- 
gredients. The  otiiers  are  found  only  in  isolated  textures,  and 
some  of  tliem  in  extremely  minute  quantities.  These  elemen- 
tary constituents  of  animal  bodies  combine  under  the  operations 
of  the  living  system,  and  form  every  variety  of  anmial  organic 
texture.  By  the  combination  of  these  elementary  constituents 
in  certain  definite  proportions,  as  tlu'ee  and  three,  four  and 
four,  &c.,  the  pmviniate  principles  of  animal  bodies  are  formed, 
and  of  which  the  following  are  the  most  important: — albumen, 
gelatm,  fibrin,  mucus,  olein,  casein,  uric  acid,  urea,  and  osma- 


some. 


The  various  parts  of  the  human  body  exist  either  in  a  fuid 
or  solid  form  ;  the  solids  being  the  only  parts  that  are  strictlj^ 
organised,  imparting  form  and  character  to  the  living  body ; 
and  the  fluids,  besides  serving  other  purposes,  affording  the 
requisite  pliancy  to  the  solids,  and  thus  adaptmg  them  for  the 
better  performance  of  their  functions.  The  fluids  of  the  human 
system  predominate  over  the  solids,  in  the  in-oportion  of  nine  to 
one;  and  although  fluids  and  solids  differ  so  much  in  their 
])hysical  properties,  yet  they  are  mutually  dependent — analo- 
gous in  their  chemical  composition,  and  convertible  into  each 
other. 

The  Fluids  of  the  animal  system  have  been  variouslj^  arranged 
by  different  jihysiologists.  The  older  physiologists  seem  to 
have  been  guided  in  their  arrangement  by  the  phA'sical  qualities 
of  the  fluids :  in  more  modern  times,  physiological  properties 
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chiefly  attracted  attention,  and  at  the  present  day,  the  host 
arrangements  are  founded  upon  chemical  qualities.  Probably 
the  most  scientific  that  has  yet  been  pulilished  is  the  following 
of  Dr  Bostock: — 1st,  the  aqueous ;  2d,  the  alljuminous ;  Sd,  the 
mucous ;  4th,  the  gelatinous  ;  oth,  the  fibrinous ;  Gth,  the  olea- 
ginous ;  7th,  the  resinous ;  Oth,  the  saline. 

The  animal  Solid  exists  in  one  of  two  forms.  It  is  either  con- 
crete like  gelatine  or  glue,  or  fibrous  like  muscle  or  brain.  The 
concrete  is  an  inorganic  product  diffused  or  secreted  from  the 
living  textures ;  while  the  fibrous  is  the  part  truly  organised, 
and  constituting  an  essential  ingredient  of  every  texture. 
These  fibres  present  in  different  textures  a  twofold  appearance. 
In  some  they  retain  the  form  of  threads  or  fibres,  and  in  others 
so  disposed  as  to  form  laminie  or  plates.  Hence  every  organ- 
ised texture  is  either  fibrous  or  laminous. 

All  the  organic  pai'ts  of  the  body  may  be  comprehended,  still 
more  particularly,  under  the  following  designations  : — 1st,  glo- 
bules; 2d,  filaments ;  3d,  fil)res ;  4th,  tissues ;  5th,  organs ;  6th, 
apparatus  ;  7th,  systems.  We  may  view  the  animal  globule  as 
the  real  elementary  solid.  By  the  union  of  a  number  of  globules 
in  a  lineal  dii'ection,  a  filament  is  formed;  the  apposition  of  a 
number  of  filaments  constitutes  a  fibre ;  a  peculiar  arrangement 
of  fibres  constitutes  a  tissue ;  an  organ  is  a  more  compound 
body,  consisting  of  a  determinate  arrangement  of  different 
tissues;  an  apparatus  is  an  assemblage  of  oi-gans,  all  of  which 
assist  in  the  production  of  one  grand  result,  as  the  apparatus^  of 
digestion;  and  a  system  is  an  assemblage  of  organs,  all  of  which 
have  a  similarity  of  structure,  as  the  osseous  system,  the  mus- 
cular, the  vascular,  the  nervous,  &c.  By  the  union  and  conver- 
sion of  globules  into  filaments,  of  filaments  into  fibres,  of  fibres 
into  tissues,  of  tissues  into  organs,  and  of  organs  into  apparatus 
and  systems,  the  complicated  animal  machme  or  body  is  formed. 

Guided  by  an  arrangement  founded  upon  physiological  prin- 
ciples, the  organs  of  the  human  body,  though  forming  a  grand 
whole,  may  be  viewed  still  farther  as  consisting  of  three 
classes.  1st — Those  of  relative  life,  or  those  which  connect  us 
to  external  nature,  and  enable  us  to  discover,  appreciate,  and 
enjoy,  the  relationship  in  which  we  are  placed.  2d — Those  of 
vegetative  or  nutritive  life,  or  those  under  whose  influence  the 
whole  system  grows,  is  repaired,  and  continuously  supported ; 
and  8d — Those  of  reproductive  life,  or  those  that  conduce  to  the 
preservation  of  the  species,  or  by  which  the  new  being  is  formed, 
elaborated,  and  rendered  susceptible  of  an  independent  exis- 
tence. 

The  first  class  includes  the  passive  and  active  organs  of  loco- 
motion, as  the  bones  and  muscles ;  and  the  sensitive  system 
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generally,  including  the  brain  and  spinal  cord— the  nerves,  and 
the  external  organs  of  sensation. 

The  second  class  comprelicnds  the  organs  of  digestion,  al> 
sorption,  cD'culation  of  the  blood,  respiration,  and  secretion. 

And  the  third  class  the  organs  peculiar  to  tlie  two  sexes,  vi/,. 
those  of  copulation,  conception,  gestation,  and  parturition. 

Such  an  arrangement,  although  not  perfect,  is  simple  and 
useful.  It  shows  the  connection  that  subsists  between  anatomy 
and  tlie  kindred  science  of  physiology  ;  leads  tlie  student  to 
investigate  the  general  operations  of  the  animal  machine  ;  and 
to  observe  the  functional  bearings  which  the  individual  organs 
hold  to  each  other. 

In  describing  the  structure  of  the  human  body,  we  are 
called  upon  to  refer  frequently  to  Comparative  anatomy.  In 
the  human  being,  the  organs  exist  generally  in  a  high,  and  not 
unfrequently  in  the  very  higliest  state  of  development  or  com- 
plexity. Difficulty  is  consequently  experienced  in  determin- 
ing the  accessory  from  the  essential  parts  of  any  organ.  In 
man,  besides,  there  exists  a  reciprocal  influence  among  those 
complex  organs  which  produces  overwhelming  difficulties  in 
determining  the  precise  uses  of  each  organ :  but  in  the  lower 
animals  we  obtain  a  view  of  all  the  organs  in  varied  degrees  of 
complexity,  and  in  every  variety  of  combination.  In  some 
animals  we  find  an  organ  or  organs  in  the  greatest  complexity  : 
in  others,  the  same  organ  is  stripped  of  all  its  accessories ;  and 
in  others,  the  whole  organ  is  withdrawn,  and  the  effects  of  these 
modifications  and  deprivations  exposed  to  our  view.  No  human 
physiology  can  be  sound,  whicli  is  at  variance  with  general 
physiology ;  and  general  physiology  cannot  be  perfected,  ex- 
cept by  observing  and  comparing  the  functions  of  all  animals  to 
which  any  peculiar  modification  of  structure  has  been  imparted. 
In  this  way  only  can  we  ever  hope  to  keep  the  facts  of  special 
physiology  within  proper  bounds,  and  ascend  to  the  general 
laws  that  regulate  the  whole  of  the  animal  creation. 

As  we  must  frequently  refer  in  our  lectures  to  Cuvier's 
arrangement  of  the  animal  kingdom,  the  following  tabular 
view  of  its  great  outlines  will  be  found  useful  to  the  student : — 

Cuvier  conceives  that  tliere  are  four  general  or  priiicijial  forms,  into 
wliicli  all  animals  may  be  arranged  ;  these  he  denominates — 1st,  verte- 
brata;  2d,  mollusca;  3d,  articulata;  4tli,  radiata  or  zoophyta. 

1st  Form,' — Vebtebrata. 


Classes. 

1.  Mammalia. 

2.  Avcs. 

3.  Reptilia. 

4.  Pisces. 


Kramph'S. 
Man.  Whale. 
Kaglo.  Duck. 
Tortoise.    Frog.  Serpent. 
Salmon.  Eel. 
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2cl  Form.— Molluscs. 
Classes.  Emmplcs. 

1.  Cephalopoda.  Nautilus.  Sepia. 

2.  Pteropoda.  Clio. 

3.  Gasteropoda.  Snail.  Limpet. 
4'.  Acepliala.  Oyster. 

6.  Brachiopoda.  Liiisula. 

6.  Cirrhopoda.  Barnacle. 

3d  Form.— Articulata. 
Classes.  Examples. 

1.  Annelida.  Leech.  Earth-worm. 

2.  Crustacea.  Lobster.  Crab. 

3.  Arachnida.  Spider. 

4.  Insecta.  Bee.  Beetle. 

4th  Form. — Radiata  or  Zoophyta. 

Classes.  Examines. 

1.  Echinodermata.  Star-fish. 

2.  Intestinalia.  Tape-worm. 

3.  Acalepha.  Actinia. 

4.  Polypi  Sponge.  Coral. 

5.  Infusoria.  Monas. 

Various  modifications  of  this  arrangement  have  been  made ;  the  latest 
and  most  important  is  that  proposed  by  Dr  Grant,  who  retains  the  pri- 
maiy  divisions  of  Cuvier,  but  changes  the  number,  the  position,  and 
many  of  the  names  of  the  classes.  The  following  tabular  view  will 
impart  some  idea  of  his  arrangement: — 

1st  Division. — Spino-Cerebrata  or  Vertebrata. 

1.  Mammalia. 

2.  Aves. 

3.  Keptilia. 

4.  Amphibia,  (jUfferent  from  Cuvier.) 

5.  Pisces. 

2d  Division. — Cyclo-gangi.iata  or  Mollusca. 

6.  Cephalopoda. 

7.  Pteropoda. 

8.  Gasteropoda. 

9.  Conchifera,  >  uliffcrent  from  Cmier.) 

10.  Tunicata,  ) 

3d  Division. — Diploneura  or  Articdlata. 

11.  Crustacea. 

12.  Arachnida. 

13.  Insecta. 

14.  '^\yno^oA?i.,  {different  from  Cuvier.) 

15.  Annelida. 

16.  Cirrhopoda,  {Cuvier  places  this  among  MoUusca.) 

Is.  Ltzoa.'h'^'ir-'^"'^™'"^""'^'^^^ 
a2 
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4tli  Division.— C\cLO-NEnRA  or  Radiata. 
19.  Echiiioderma. 
2(1.  Acalepha. 

21.  Polypipliera,  ~j 

22.  Poiipliera,     ^  (different  from  Cuvirr.) 

23.  Polygastrica,^ 

The  natural  history  of  man  is  a  tlieme  of  far  higher  interest 
than  that  of  any  other  animal.  By  his  superior  mental  endow- 
ment, he  is  elevated  to  an  immeasurable  distance  above  all  other 
anhnals;  and  although  all  that  is  animal  inthembelongsalso  to  us, 
still  our  superadded  powers  place  us  on  a  miglity  vantage  ground' 
and  prompt  us  to  seek  purer  pleasures  and  a  higher  destiny'. 
Some  fanciful  philosophers  have  imagined  that  man  has  de- 
scended from  the  monkey  tribes :  but  the  opinion  is  not  only 
revolting  to  common  sense,  but  is  utterly  at  variance  with  the 
established  doctrines  of  zoology.  Nature  is  uniform  in  her 
operations ;  and  as  we  now  find  a  race  of  beings  we  call  man, 
and  another  race  of  beings  we  call  monkeys,  with  different 
zoological  characters,  we  may  safely  conclude  they  have  been 
always  distinct. 

Various  facts  and  ohservations  lead  to  the  conclusion  that  man 
constitutes  not  only  a  distinct  but  a  si7igle  species  ui  the  animal 
creation.  There  arc  however  certain  hereditary  conformations 
which  give  rise  to  peculiar  distinctions  among  men,  and  con- 
stitute varieties.  Of  these,  Cuvier  has  enumerated  three — the 
Fair,  or  Caucasian ;  the  Yellow,  or  Mongolian  ;  and  the  Black, 
or  Ethiopian ;  to  which  other  two,  viz.,  the  Copper-coloured, 
or  American,  and  the  Malay,  or  Tawny,  are  now  usually  added 
by  naturalists. 

The  Caucasian  is  chiefly  distinguished  hy  the  beautiful  form 
of  the  head,  which  approaches  to  the  oval.  It  is  also  remark- 
able for  variations  in  the  shade  of  the  complexion  and  colour  of 
the  hair.  This  division  includes  almost  all  the  inhabitants  of 
Europe ;  those  of  Asia  on  this  side  of  the  Oby,  the  Caspian, 
mount  Imaus,  and  the  Ganges;  also  the  natives  of  the  North 
of  Africa,  of  Greenland,  and  the  Esquimaux. 

The  Mongolian  variety  is  recognised  by  prominent  cheek 
hones,  flat  visage,  narrow  and  oblique  eyes,  hair  straight  and 
black,  and  olive  complexion.    This  variety  is  confined  to  Asia. 

The  Ethiopian,  or  negro  race,  may  be  distinguished  by  their 
black  complexion,  woolly  or  frizzly  hair,  compressed  cranium, 
flattish  nose,  and  thick  lips.  This  race  inhabits  Africa,  with  the 
exception  of  the  northern  part  of  that  continent. 

The  Copper-coloured,  or  American  race,  is  not  only  distin- 
guished by  a  complexion  resembling  burnished  copper,  but 
also  by  a  short  forehead,  deep  eyes,  broad  face,  ]irominent  and 
rounded  cheeks,  noses  not  ill-defined,  large  mouth,  and  thick 
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lips.  This  variety  includes  the  whole  inhabitants  of  America, 
except  the  Greenlauders  and  Esquimaux. 

The  Malav,  or  Tawiiy  race  is  characterised  by  the  brown- 
black  colour  of  the  slcin, — hair  blaclc,  and  more  or  less 
curled, — head  rather  narrow,  bones  of  the  face  rather  promi- 
nent; bottle-nose,  and  large  mouth.  This  race  inhabits  the 
peninsula  of  Malacca,  various  parts  of  Asia,  New  Holland,  and 
parts  in  that  neighbourhood ;  South  Sea  Islands,  &c. 

The  human  stature  varies  from  about  four  feet  and  a  half  to 
sis  feet.  Individuals  of  six  feet  and  some  inches  are  not  im- 
common.  In  various  parts  of  the  world  men  have  occasionally 
reached  the  height  of  seven,  eight,  or  even  nme  feet,  but  the 
instances  are  rare,  and  appertain  only  to  isolated  cases — not  to 
tribes  or  nations. 

We  also  find,  in  various  parts  of  the  world,  individual  in- 
stances of  great  dmiinutiveness  of  stature — some  individuals 
attaining  no  greater  height  than  twenty-one  inches. 

Among  the  varieties  of  men,  peculiarities  of  form  exist,  not 
only  m  the  head,  but  also  in  the  trunk  and  extremities,  which 
well  deserve  the  closest  investigation  of  the  medical  philosopher; 
but  we  must  confine  ourselves  to  subjects  that  fall  more  directly 
within  the  province  of  anatomy. 

The  most  cursory  inspection  of  the  human  body  leads  to  the 
conclusion,  that  it  is  of  a  very  complicated  structure.  We  see 
a  variety  of  parts,  such  as  bones,  muscles,  vessels,  nerves,  and 
viscera,  that  present  physical  characters  so  unlike,  that  we  are 
led  at  once  to  consider  them  as  inherently  and  essentially  dif- 
ferent. When  we  take  a  closer  view,  we  find  that  each  and  all 
of  those  parts  which  appear  at  first  sight  simple,  as  bone,  muscle, 
bloodvessel,  nerve,  are  in  reality  greatly  complicated  ;  and  we 
look  in  vain  for  a  simple  structure.  Nature  seems  to  delight 
in  combinations,  and  the  philosopher  must  analyse  her  products 
before  they  appear  in  an  insulated  state. 

The  unravelKng  of  the  elementary  textures  or  tissues  of  the 
human  body  has  long  been  a  favourite  pursuit  among  anatomists. 
These  textures  may  be  viewed  as  the  alphabet  of  anatomy,  the 
letters  of  which  are'fe  w,  but  from  which,  by  their  numerous  com- 
binations, a  language  of  great  extent  may  be  formed:  or  like  the 
few  elements  which  chemistry  has  disclosed,  forming,  by  their 
combinations,  the  complicated  fabric  of  this  our  world. 

The  first  and  best  systematic  work  upon  the  tissues,  was 
that  of  Bichat.'^  Vesalius,  Malpighi,  Ruysch,  Haller,  John 
Hunter,  Bonn,  and  Pinel,  cleared  the  way  by  many  unportant 
discoveries,  and  by  the  very  philosophical  manner  and  spirit  in 
which  their  inquiries  were  conducted;  but  Bichat  had  the 

*  Anatomic  Gciierale,  par  Xav.  Bichat,  1801. 


INTRODUCTION. 


merit,  not  only  of  adding-  to  the  discoveries  of  his  predecessors, 
but  of  gatherint,^  tlic  knowledge  that  liad  been  previously  col- 
lected, and  with  a  masterly  hand  moulding  it  into  a  system, 
which  will  stand  as  an  eternal  monument  of  his  genius.  Ac- 
cording to  Bichat,  the  elementary  tissues  arc  twenty-one  in 
number ;  some  of  which  are  general  or  universally  diffused, 
and  others  of  a  more  particular  kind  are  found  only  in  certam 
parts  of  the  body.  The  first,  or  generally  diffused  tissues,  are 
the  cellular ;  the  nervous,  which  consists  of  two  kinds,  the 
animal  and  the  organic;  the  arterial,  the  venous,  the  exhalent, 
and  the  absorbent : — and  the  second,  or  the  particular  tissues, 
are  the  osseous,  the  medullary,  the  cartilaginous,  the  fibrous,  the 
fibro-cartilaginous ;  the  muscular,  which  consists  of  two  divi- 
sions, the  animal  and  the  organic  ;  the  mucous,  the  serous,  the 
synovial,  the  glandular,  the  dermoid,  the  epidermoid,  and  the 
pilous. 

In  the  following  table  a  somewhat  more  extended  outline 
of  this  classification  will  be  found : — 

ARRANGEMENT  OF  THE  ELEMENTARY  TEXTURES  OF  THE  HUMAN  BODY, 
ACCOEDINO  TO  BICHAT. 

1st  Division. 
General,  Generating,  or  Universally  Diffused  Tissues. 

f  Subcutaneous,  connecting  the  skin  to  the  subjacent  parts. 
Subserous,  connecting  the  serous  or  transparent  membranes  to 

the  contiguous  parts. 
Submucous,  connecting  the  mucous  membranes  to  the  subjacent 
parts. 

Arterial,  surrounding  and  enclosing  arteries. 
Venous,    -----  veins. 
Excretory,       -       -       -       -       excretory  ducts. 
Enveloping,     .      -       _       -  organs. 
(.  Penetrating,  entering  into  the  substance  of  organs. 

2  and  S  Nervous  i  Animal  Life. 
i.  and  6.  JNervous.^  ^  Organic  Life. 

4.  Arterial. 

5.  Venous. 

6.  Exhalant. 

7.  Absorbent. 


o 
ca  _2 

CO 


Absorbent  vessels. 
Absorbent  elands. 


2d  Division. 

Particular  Tissues  or  those  confined  to  certain  parts  of  the  Body- 

8.  Osseous.  f  Teeth. ^""^ 

r  Marrow  of  short  and  flat  bones,  or  the  ends  of 

9.  Medullary.       <    long  bones. 

CMarrow  of  tlie  shafts,  or  bodies  of  long  bones. 
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C  Articular  ends  of  movable  bones. 
10.  Cartilaginous.    <  Articular  surfares  of  immovable  bones. 

(_Ribs,  Larynx,  Nasal  Partition,  Hic. 
('Periosteum. 
Proper        I  Dura  Mater. 
Fibrous  Mem-  <!  Sclerotic, 
brane.         |  Albugiiiea. 

^Membrane  of  kidneys,  spleen,  &c. 
Fibrous  Cap-    C  Scapulo-bumeral  articulation, 
sales.         ^  Ileo-femoral  articulation. 
T^.,  /'ti    i..  1    C  Palms  of  hand  and  foot. 

Fibrous       5  Partial.  Ujexor  tendons, 
tjueatus.       ^  General.    Annular  ligaments. 
f  Enveloping. 


5^ 


X 


c 


Aponeuroses. 


us  By  broad  surface. 
;3  Arched 

■y  By  isolated  fibres. 


.X  o 
d  ■- 


Tendons. 


Litfaments. 


Inserted.  |^ 

r  Simple. 

(^Compound. 

C  Regularly  fasciculated. 
'^Irregularly  fasciculated. 


f  Ears, 
!  Nose, 


1  Trachea, 
I  El 


Articular. 


knee-joint, 


Membranous,  Fibro- 
cartilages  of  the 

Eyelids. 

Interarticular,  those  of  the 

lower  jaw. 
Intervertebral  fibrocartilages. 
13  and  14.  C  a  Animal  life,  all  the  voluntary  muscles. 
Muscular. I  b  Organic  lite,  e.  g.  heart,  stomach,  and  intestines. 

15.  Mucous,  comprehending  the  gastro-  pulmonary  mucous  surface, 

and  genito-urinary  mucous  surface. 

16.  Serous,  comprehending  the  arachnoid  membrane,  pleura,  pericar- 

dium, peritoneum,  and  vaginal  coat  of  testicle. 

17.  Synovial. 

18.  Glandular,  comprehending  the  secreting  glands  only. 

19.  Dermoid  or  Cutaneous. 

20.  Epidermoid  or  Cuticular. 

21.  Pilous  or  Plaiiy. 

Numerous  attempts  have  been  made  to  form  new  and  origi- 
nal arrangements  of  the  primary  tissues,  but  without  success ; 
for  every  such  "  new "  classification  has  been  a  transcript  of 
Bichat's,  modified,  no  doubt,  to  impart  some  air  of  originality  ; 
but,  like  the  daw  in  the  fable,  unable  to  conceal  its  borrowed 
gi-andeur.  Among  these  classifications,  that  of  Dupuytren  and 
lUcherand,  of  Meckel  and  of  Meyer,  are  the  most  noted  ;  but  it 
may  be  justly  questioned,  if  they  are  superior  to  that  of  Bichat. 
Dupuytren  and  llicherand  have  indeed  made  some  little  im- 
provement, by  the  introduction  of  the  erectile  texture,  omitted 
by  Bichat ;  and  Meyer  has  added  also  the  lamellar  texture,  an 
improvement  of  a  less  important  kind. 


10 


INTRODUCTION. 


Ot  the  tissues  of  the  human  body,  three  may  he  viewed  as 
prmary  or  fundamental,  existing  in  all  animals,  and  essentially 
dittercnt  in  their  physical,  chemical,  and  physiological  proper- 
ties. Ihese  tissues  are  the  cellular,  the  nervous,  and  the  mus- 
cular. The  first  forms  a  nidus  and  l)ond  of  union  for  all  the 
textures  of  the  body  ;  the  second,  in  all  animals,  imparts  sensi- 
bility and  volition  ;  and  the  third  the  capability  of  moving. 

All  the  other  textures,  by  whatever  names  thev  are  known, 
are  secondary  or  derivative.  They  are  modifications  merely  of 
the  cellular,  resolvable  into  tliis  texture  by  maceration,  and 
changed  in  many  instances  from  the  primary  type  of  this  tex- 
ture by  various  degrees  of  condensation  only. 

Taking  the  primary  and  secondary  forms  of  this  texture  into 
consideration,  we  must  view  the  cellular  then  as  the  most  abun- 
dant of  all  the  textures  in  the  system,  and  as  that  which 
naturally  precedes  the  description  of  the  individual  organs  and 
parts  of  the  Ijody. 

■    Cellular  or  Filamentous  Tissue. 

This  texture  has  received  various  names  as — the  corpus 
cribrosum  of  Hippocrates ;  the  reticular  memln-ane  of  AVilliam 
fJunter ;  tela  cellulosa ;  tissu  cellulaire ;  tissu  muqueux  of 
Bordeu ;  cellular  membrane  and  cellular  substance  of  many 
anatomists. 

Haller  and  Charles  Augustus  de  Bergen  were  among  the 
earliest  supporters  of  the  opinion  tliat  this  tissue  was  diffused 
over  the  whole  body,  but  the  earliest  examinations  of  the  tissue 
was  by  Bordeu  and  William  Hunter. 

This  tissue  consists  of  delicate  filaments  or  thready  lines, 
which  cross  each  other  in  every  direction,  and  which,  when  ar- 
tificially separated,  j^resent  the  appearance  of  a  confused  and 
irregular  network. 

In  following  up  this  subject,  the  student  should  advert — 1st, 
To  the  structure  of  these  filaments.  2d,  To  the  manner  in 
which  they  cross  each  other.  .3d,  To  the  form  and  size  of  the 
interstices  commonly  called  cells.  4th,  To  the  secretions  that 
take  jilace  in  the  cavities :  and  -^th,  To  the  modifications  in  the 
structure  of  the  tissue  which  occur  from  situation,  age,  and 
other  circumstances. 


PART  1. 


THE  OSSEOUS  SYSTEM, 

Including  the  Bones  and  Joints,  with  an  Enumeration  of  the 
Eminences,  Depressions,  and  Muscular  Attachments  of  each 
Bone,  and  the  Ligaments  of  each  Joint. 

The  osseous  system  constitutes  a  solid  framework  for  the 
body,  which  serves  at  once  for  the  attachment  of  the  organs  of 
motion,  and  the  protection  of  the  more  delicate  vital  organs. 
From  tlie  manner  in  which  the  bones  are  joined  together,  and  the 
relationship  which  they  bear  to  the  muscles  or  niovhig  powers, 
they  form  the  passive"^ ovgans  of  locomotion,  and  the  nature  of 
the  osseous  texture  admirably  adapts  them  for  such  purposes. 

When  all  the  bones  of  the  body  are  insulated  fi-om  the  softer 
textures,  and  maintained  in  then-  natural  relative  positions  to 
each  other,  they  form  the  skeleton.  Two  kinds  of  skeletons 
are  usually  exhibited  m  anatomical  class-rooms.  The  natural 
and  the  artificial.  In  the  first  the  bones  are  held  together  by 
their  natural  ligaments ;  and  iu  the  second,  every  soft  part  is 
removed,  and  the  bones  connected  by  some  mechanical  contri- 
vance, or  by  some  artificial  means. 

The  skeleton  denrands  a  most  particular  investigation  b}^  the 
student.  Without  a  knowledge  of  the  bones,  he  cannot  follow 
out  or  comprehend  a  description  of  the  muscles ;  and  without  a 
knowledge  of  the  muscles,  he  must  remain  ignorant  of  the  situ- 
ation, course,  and  distribution  of  the  bloodvessels  and  nerves. 

The  bones  of  the  human  body  have  been  arranged  and  classi- 
fied in  various  ways  by  anatomists.  Some  make  a  tlu'ee-fold 
division  of  the  skeleton,  as  they  do  of  the  body  generally : 
hence  they  speak  of  the  bones  of  the  head,  of  the  trunk,  and  of 
the  extremities  or  limbs.  Others,  guided  by  the  facts  of  com- 
parative anatomy,  make  a  division  into  the  primary  and  second- 
ary Ijones  :  the  primary  comprehending  the  bones  of  the  spine 
and  head ;  and  the  secondary  all  the  other  bones  of  the  system. 
(Others,  influenced  by  phj'siological  considerations,  arrange  the 
bones  into  three  or  four  classes,  as  the  long,  the  flat,  and  the 
short ;  to  which  some  add  the  mixed,  or  intermediate  betwixt 
the  long  and  the  flat  bones. 

The  following  enumeration  of  the  bones  of  the  skeleton, 
exhibits  a  classification  chiefly  according  to  the  first  of  these 
methods : — 
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The  SKELETON  is  composed  of, 
1st,  The  Head— 2d,  The  Trunk— 3d,  The  Extremities. 

I.— THE  HEAD, 

comprehends 
1st,,  Tlie  Cranium— 2d,  The  Face. 
The  Cr.wium  is  formed  by  tlie  os  frontis,  2  ossa  parietalia,  the  os 
occipitis,  2  ossa  temporum,  tlie  os  sphenoides,  and  the  os  ethmoides. 

The  F.ACE  is  formed  by  2  ossa  nasi,  2  ossa  maxillaria  siiperiora,  2  ossa 
ungues  or  lachrymalia,  2  ossa  malariim,  2  ossa  jialatina,  2  ossa  turbinata 
jnferiora,  the  vomer,  and  tlie  os  maxillare  inferius. 

II.— THE  TRUNK, 
is  formed  of 
Primary  and  Secondary  Bones. 
The  Priafar Y  Bones  are  those  of  the  spum^  which  consist  of  7  crrvical 
vertebra;,  12  dorsal  vertebrfe,  5  litmhar  vertebrrc.  5  xacral  vertebra;, 
when  united  called  the  sacrum,  and  4.  coccygeal  vevtebrs^,  or  united  called 
the  coccyx. 

The  Secondary  Bones  comprehend  the  ribs,  12  on  each  side  (7 
sternal  and  5  asternal),  and  the  sternum. 

III.— THE  EXTREMITIES  OR  LIMBS, 
are  of  two  kinds, 
1st,  The  Superior — 2d,  The  Inferior. 

The  Superior  or  Thoracic  Limbs  consist  each  of  4  subdivisions  

a  shoulder,  an  upper  arm,  a  fore  arm,  and  a  hand. 
The  shoulder  includes  the  clavicle  and  scapula. 
The  ujij^er  arm  consists  of  the  humerus. 
The/o;-'>  arm,  of  the  radius  and  ulna. 

The  hand  consists  of  three  parts — the  carpus,  meiacarpus,  and  pha- 
langes of  the , Angers. 

The  carpus  is  composed  of  two  rows  of  bones — the  upper  row,  of  the 
scaphoides,  lunare,  cuneiforme,  pisiforme — the  lower  row,  of  the  trape- 
zium, trapezoides,  magnum,  unciforme. 

The  meiacarpus,  of  6  bones — 1st,  2d,  3d,  4th,  Stli. 

The  phalanges,  of  14  bones — 3  in  each  of^the  smaller  fingers,  and  2  in 
the  thumb. 

The  Inferior  or  Pelvic  Limbs  are  made  up  of  4  subdivisions — a 
haunch,  a  thigh,  a  leg,  and  a  foot; 

The  haunch  consists  of  the  os  innominatum — divisible  in  the  young 
subject  into  the  ilium,  the  ischium,  and  the  pubes. 

The  Ihigh — of  the  femur. 

The  leg — of  the  tibia,  fibula,  and  patella. 

The  foot  is  formed  of  3  subdivisions — a  lamis,  a  metatarsus,  and  pha- 
langes of  the  toes. 

The  larsns  consists  of  the  astragalus,  naviculare,  cuneiforme  inter- 
num, cuneiforme  medium,  cuneiforme  externum,  calcis,  cuboides. 

The  melalarsus  ofS  bones — 1st,  2d,  3d,  4tli,  5th. 

The  phalanges  of  the  toes,  of  14  bones — 3  for  each  of  the  small  toes, 
and  2  for  the  great  toe. 

Besides  tlie  above,  the  following  are  generally  enumerated  among 
the  bones  of  the  skeleton,  viz.,  tbe  teeth,  16  in  each  jaw;  4  bones  in 
each  ear — the  malleus,  incus,  orbiculare,  stapes  ;  the  os  hyoidcs,  or  bone 
of  the  tongue,  and  the  sesamoid  bones,  the  number  of  which  varies  both 
in  the  upper  and  lower  extremity. 
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Eacli  of  the  three  gvancl  divisions  of  the  skeleton  assists  in 
the  formation  of  a  cavitij  of  great  importance  in  the  economy; 
the  tirst  is  formed  hy  the  cranium  exclusively,  and  lodges 
tlie  hrain;  the  second  hy  the  thnraa\  which  is  formed  of  the 
twelve  ribs  on  each  side,  the  sternum  before,  and  the  twelve 
doi'sal  vertebrffi  behind ;  and  the  third  by  the  pelvis,  which  is 
formed  by  tlie  two  ossa  innominata,  the  sacrum  and  coccyx. 

Many  anatomists  have  amused  themselves  by  hunting  out 
analogies  of  form  between  the  different  parts  of  the  skeleton. 
Meckel  thinks  he  can  discover  an  analogy  of  this  kind  between 
the  opposite  extremities  of  the  trunk;  the  head  at  the  one 
extremity,  and  pelvis  at  the  other,  forming  the  analogous  ex- 
pansions. But,  witliout  prosecuting  the  subject  in  too  curious 
a  manner,  we  cannot  but  be  struck  with  the  exact  resemblance 
that  exists  between  the  two  lateral  halves  of  the  skeleton,  and 
the  striking  analogy  that  obtains,  not  only  in  the  great  sub- 
divisions, but  also  among  the  individual  bones  of  the  upper  and 
lower  limbs. 

The  colour,  solidity,  hardness,  and  cohesion  of  the  osseous 
texture,  are  physical  qualities,  so  obvious  and  well  known,  that 
they  require  no  particular  description :  yet  it  must  be  remem- 
bered that  these  qualities  vary  considerably  with  age  and  other 
circumstances.  The  colour  is  always  white,  or  whitish  with  a 
bluish  tint  in  the  young  subject,  and  often  a  yellowish  appear- 
ance in  the  old;  the  former  depending  upon  the  larger  propor- 
tion of  cartilage  which  the  bone  then  contains,  and  the  latter 
upon  the  colour  and  greater  quantity  of  the  medullary  secre- 
tion. 

The  solidity  and  hardness  of  bone  invariably  increase  with 
age,  and  both  from  the  proportionably  greater  quantity  of  cal- 
careous matter  which  is  deposited;  while  from  tlie  same  cause 
the  cohesive  property  of  bone  necessarily  diminishes. 

On  the  external  surface  of  bones  we  find  both  eminences  and 
depressions.  The  eminences  or  processes  are  of  two  kinds — 
articular  and  non-articular ;  and  the  depressions  admit  of  a  simi- 
lar classification. 

The  articular  eminences,  as  the  name  denotes,  enter  into  the 
formation  of  articulations,  and  the  non-articular  eminences 
afford  advantageous  attachment  to  various  other  textures. 

The  articular  depressions,  like  the  corresponding  eminences, 
enter  into  the  formation  of  joints;  and  the  non-articular  de- 
pressions lodge  in  various  ways,  and  afford  points  of  attachment 
to  many  of  the  softer  textures  of  the  body. 

The  following  table  of  these  eminences  and  depressions, 
abridged  from  a  very  useful  compendium  of  practical  anatomy,* 
should  be  carefully  perused  by  the  student: — 
*  The  Edinburgh  Dissector. 
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(  Thoso 
of  the 
movable 
articula- 
tions: are 
Those  of 
the  im- 
movable 
articula- 
tions: are 

According 
to  their 
general 
form, 

After  the 
bodies  to 
which 
they  have 
been  com- 
pared. 
According 
to  their 
uses. 

According 
to  their 
direction 
and  situa- 
tion. 


Articular,  are  called 


Of  reception, 
these  are, 

Of  insertinii, 
these  are, 

0£imprcssion, 
which  are 
called, 


Of  transmis- 
sion, named, 


Of  nutrition  ; 
they  transmit 
,  vessels  for 


j  Heads,  which  are  nearly  hemispherical. 
J  Condyles,  which  are  broader  in  one  direction 
I     than  in  the  others. 

f  Serrce,  or  Dentations,  as  in  the  bones  of  the 
I  cranium. 
^  Roots,  as  in  the  teeth. 
I  Ridges,  as   seen   in  those  articulations, 
(.     called  sriiindyleses. 

f  Lines,  eminences,  long  but  not  prominent. 
Crests,   eminences  resembling  lines,  but 
broader  and  more  prominent. 
*i  Promi7icnces,  when  they  are  rounded,  broad 
and  smooth. 
,  Tuberosities,  when  rounded  and  rough. 
f  Spinous  processes,  that  have  the  form  of  a 
spine. 
Styloid,  like  a  style. 
Coracoid,  like  a  crow's  beak. 
Odontoid,  like  a  tooth. 
Mastoid,  like  a  ni[)plc. 
r  Trochanters,  or  those  which  are  subservient 
i     to  the  art  of  turning. 
ij)rhitar,  belonging  to  the  orbit,  &c. 

Ascending  processes. 
Vertical. 
Transverse. 
Superior,  &C. 

}  Cotyloid,  when  they  are  hemispherical. 
'  Glenoid,  when  broad  and  shallow. 
Trochlea:,  when  they  are  grooved  like  pulleys. 
Facet,  when  nearly  plain. 
I,  Alveoli,  when  they  are  conical. 
Fossm,  when  the  entrance  is  wider  than  the 
bottom. 

Sinuses,  when  the  entrance  is  narrower. 
Impressions,  when  they  are  wide,  irregular, 

and  shallow. 
Fissures,  when  extended  in  length. 
Grooves  for  the  passage  of  tendons. 

Grooves,  glitters,  or  channels,  when  they  cor- 
respond to  arteries  or  veins. 

f  Notches,  when  superficial,  and  formed  in  the 
edges  of  bones. 
Foramina  or  holes,  when  they  pass  through 

and  through  a  thin  bone. 
Canals  or  aqueducts,  when  their  passage  is 

of  great  extent. 
Clefts  or  scissures,  if  they  are  longitudinal 
and  very  narrovr. 
('The  spongy  tissue  of  the  sliort  bones,  and  of 
the  extremities  of  the  long  bones. 
The  compact  tissue. 
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Bv  making  a  section  of  a  bone,  we  are  enabled  to  obtain  a 
view  of  its  Internal  structure.  We  thus  apparently  expose  two 
kinds  of  osseous  structure— the  compact  and  reticulated  or 
cancellated  •  the  former  contined  chiefly  to  the  walls  ot  the  sliatts 
of  Ion-  bones,  and  the  exterior  of  all  the  bones  of  the  body;  and 
the  latter  occupying  the  extremities  of  the  long  bones  and  the 
interior  of  the  short  and  flat.  These  two  kmds  of  the  osseous 
texture  are,  however,  essentially  the  same.  When_  viewed  by 
the  microscope,  the  most  compact  osseous  textm-e  is  tound  to 
consist  of  cells,  and  the  cells  of  the  compact  differ  from  those 
of  the  reticulated  in  size  only. 

Canals  for  the  transmission  of  blood-vessels  are  also  exposed 
bv  a  section  of  a  bone.  These  canals  are  in  some  mstances 
laroe,  for  the  transmission  of  the  principal  nutrient  artery  and 
its  ramifications;  and  in  other  instances  much  smaller  tor  the 
transit  of  vessels  through  almost  every  point  of  its  surface. 

In  unravelling  the  osseous  texture,  we  have  recourse  also  to 
chemical  means.  We  macerate  it  in  a  weakened  mineral  or 
ve-etable  acid,  or  we  subject  it  to  the  action  of  fire,  and  observe 
the  results.  When  a  bone  is  treated  according  to  the  former  plan, 
it  becomes  soft  and  pliant ;  we  can  bend  it  lilve_  a  piece  ot 
leather  -  and  although  it  retams  its  form  and  dimensions,  it  loses 
remarkably  in  weight.  When  subjected  for  some  time  to  the 
action  of  fii-e,  although  it  neither  loses  form  nor  dimensions,  yet 
it  loses  sensibly  in  weight,  and  its  cohesion  becomes  so  weak, 
that  a  slight  pressure  reduces  it  to  a  powder.  The  acids  m  the 
first  of  these  processes  abstract  an  earthy  matter,  and  leave  the 
anunal  matter  in  an  insulated  state,  and  the  fire  destroys  the 
animal  matter  and  leaves  behind,  the  earthy. 

By  the  action  of  a  weakened  acid,  bone  may  be  resolved  mto 
cellular  membrane.  The  middle  part  of  the  shaft  of  long  bones, 
as  the  femur  or  humerus,  is  by  tliis  process  first  reduced  to 
lamina;,  and  these  laminae,  by  farther  maceration,  can  be  made 
to  assume  the  cellular  character.  We  may  consider  bone  then 
to  be  of  a  cellular  structure.  _  _ 

Various  opinions  have  been  entertained  regarding  the  intimate 
structure  of  the  osseous  texture.  That  it  is  areolated  is  gener- 
ally admitted,  and  the  calcareous  matter,  in  extremely  minute 
quantities,  is  supposed  to  be  deposited  in  a  manner  somewhat 
similar  to  that  of  water  contained  in  the  cells  of  a  sponge. 
Others  have  viewed  the  osseous  fibre  as  a  uniform  combination 
of  gelatine  and  calcareous  matter.  Mascagni  regarded  the 
osseous  texture  as  formed  by  absorbent  vessels  filled  with  the 
phosphate  of  lime,  and  the  more  modern  microscopic  observers 
lay  much  stress  upon  the  osseous  corpuscles  and  tubules,  which 
are  seen  scattered  through  the  more  pellucid  cartilaginous  sub- 
stance.   Notwithstanding  all  that  has  been  said  or  done,  it 
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must  be  remarked,  that  we  are  still  totally  ignorant  of  the 
manner  in  which  the  calcareous  matters  are  incorporated  with 
the  other  tissues  of  the  bone,  and  conjectures  on  this  sul)iect 
would  1)0  endless  and  unprofitable. 

From  the  chemical  process  above  referred  to,  bone  is  found 
to  consist  of  mineral  and  animal  matter.  The  mineral  matter 
was  first  suspected  to  exist  by  Herrisant,  and  afterwards  proved 
to  be  chiefly  phosphate  of  lime  by  Gahn. 

The  animal  matters  of  bone  consist  of  the  following  tex- 
tures:— 1st,  cellular  texture ;  2d,  arteries;  3d,  veins;  4tht  lym- 
phatics ;  .5th,  nerves ;  Gth,  the  periosteum  or  investing  mem- 
brane;  7th,  the  medullary  membrane— that  which  lines  the 
cells  in  the  interior  of  the  bone,  and  which  secretes  the  marrow 
or  oleaginous  fluid  found  in  these  cells. 

According  to  Berzelius,  100  parts  of  dry  bones  consist  of 
animal  matters,  33.3;  phosphate  of  lime,  51.04;  carbonate  of 
lime,  11.30;  fluate  of  lime,  2;  phosphate  of  magnesia,  1.16; 
and  soda,  muriate  of  soda  and  water,  1.2. 

Mr  I-Iatehett  also  found  a  small  quantity  of  sulphate  of  lime; 
and  Fourcroy  and  Vaquelin  discovered  traces  of  alumina,  silica, 
and  the  oxides  of  iron  and  manganese. 

The  osseous  system  is  not  fully  formed  till  about  twenty-five 
years  after  birth.  At  the  period  of  birth,  the  skeleton  is  partly 
cartilaginous,  and  with  age  the  cartilage  gradually  diminishes, 
and  osseous  matter  in  a  corresponding  degree  takes  its  place  till 
the  osseous  system  has  attained  its  measure  of  development. 

During  the  process  of  development,  this  system  passes  tlu-ough 
three  states  or  conditions,  viz.,  the  mucous  or  gelatinous,  the 
cartilaginous,  and  the  osseous.  Every  bone  is  formed  of  a  centre 
or  centres  of  ossification,  and  these  puncta  ossificationis  are  uni- 
formly developed  in  the  interior  of  cartilage. 

The  flat  bones  are  formed  from  central  points,  from  which 
radiations  shoot  towards  the  circumference,  or  more  properly, 
the  bone  increases  by  additions  made  to  its  circumference. 

The  sliort  bones  commence  in  the  centre  of  the  cartilage,  and 
extend  in  every  direction  till  they  are  completed. 

The  long  bones  are  formed  somewhat  difl'erently.  Each  is 
formed  from  three  centres,  one  of  which  corresponds  with  the 
shaft  of  the  bone,  and  the  ends  of  the  bone,  or  epiphyses,  are 
formed  each  by  a  distinct  centre,  as  in  the  short  bones.  The 
bone  is  comjjleted  by  the  consolidation  of  the  three  pieces  into 
one. 

Without  referrmg  to  the  various  opinions  that  have  been  en- 
tertained regarding  the  agents  by  which  the  ossific  process  is 
eflFected,  it  may  be  generally  stated,  that  it  is  not  attributable 
to  any  mechanical  cause  converting  gelatinous  matter  into  car- 
tilage, and  cartilage  into  bone  :  that  it  is  not  effected  by  the 
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conversion  of  any  of  the  peculiar  tissues  of  hone,  as  the  blood- 
vessels, into  osseous  matter :  that  bone  is  not  formed  exclusively 
by  or  from  the  periosteum,  but  that  ossification  results  from  a 
specific  action  of  bloodvessels,  the  nature  of  which  action  is 
unknown. 


SECTION  FIRST— THE  BONES, 
i. — First  division  of  the  Skeleton. 

HEAD  OB  SKULL. 

In  studymg  this  part  of  the  skeleton  oui-  attention  should  first 
be  directed  to  its  great  outlines  or  markings ;  and  secondly,  to 
the  mdividual  bones  that  enter  into  its  formation.  In  reference 
to  the  fu-at,  the  following  particulars  require  to  be  noted. 

I.  The  general  spheroidal  form — which  varies  more  or  less  in 
individuals,  and  more  particularly  in  nations. 

II.  The  external  surface  of  the  skull  which  is  susceptible  of  a 
farther  subdivision  into  6  aspects — a  superior  or  coronal — an  in- 
ferior— an  anterior  or  facial — two  lateral  or  temporal — and  a 
posterior  or  occipital — and  on  wliich  we  also  find  the  following 
fossce  and  sutures.  On  the  facial  aspect  the  fossai  are  the 
orbital,  nasal  canine,  myrtiform  and  mental :  on  the  inferior 
aspect — the  palatine  and  guttural :  and  on  the  lateral  aspect — the 
temporal  zygomatic,  and  spheno-maxillary.  The  sutures  or 
seams  formed  by  the  union  of  the  different  bones  of  the  head, 
may  be  ai-ranged  into  3  sets.  1st.  Those  formed  by  the  junc- 
tion of  cranial  bones.  2d.  Those  formed  by  the  junction  of 
both  facial  and  cranial  bones.  And  3dly.  These  formed  by 
facial  bones.  The  cranial  sutures  are  the  coronal,  sagittal  lamb- 
doidal,  additamenta  suturse  lambdoidalis,  temporal  or  squamous, 
additamenta  suturse  squamosae,  sphenoidaland  ethmoidal.  The 
craniofacial  sutures  are  the  transverse  and  zygomatic,  and  the 
most  important  of  the  facial  are  the  nasal,  mystachial  and 
palatine. 

III.  The  internal  surface  of  the  skull,  consists  of  a  supe- 
rior part  or  vault :  and  2d,  of  an  inferior  part  ov  floor ^  indented 
b^-  nine/o*s«,  three  of  which,  the  ethmoidal,  pituitary,  and  basU- 
ary,  occupy  the  mesial  line  of  the  floor,  and  three  the  anterior 
lateral,  middle  lateral,  and  posterior  lateral,  bound  these  on  each 
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side.  Besides  these  fossae  numerous  foramina  and  fissures  are 
also  to  be  found. 

IV.  Tlie  structure  of  the  cranial  walls  whicli  is  seen  by  remov- 
ing the  skull-cap,  when  we  obtain  also  a  view  of  tlie  cranial 
cavifi/  or  lodging  place  of  the  brain.  In  the  adult  cranium, 
these  walls  consist  of,  1st.  An  external  plate  of  bone,  2d.  A 
cancellated  structure,  the  diploe  or  uieditullium  and,  8d.  Of  an 
internal  plate,  the  tabula  vitrca,  which  is  more  condensed  and 
brittle  than  the  external  tabic. 

V.  The  form  of  the  skull  nt  the  period  of  birth,  v^'hlch  differs 
remarkably  from  that  of  the  adult,  and  more  particularly  in 
the  following  circumstances.  1st.  In  the  greater  relativesize 
of  the  head  to  the  whole  body.  2d.  In  the  greater  size  of  the 
cranium  relatively  to  the  face.  8d.  In  the  greater  number  of 
osseous  pieces  that  form  the  cranium.  4th.  In  the  looseness  of 
the  bones  of  the  cranium.  5th.  In  the  thinness  of  these  bones, 
and,  6th.  In  the  existence  of  membraneous  spaces,  called  fontan- 
elles  or  bregmata,  in  various  parts  of  the  head,  fontanel les 
are  found  at  this  period.  The  two  largest  or  the  great  fontanellcs 
in  the  mesial  line  :  and  the  smallest  fontanellcs  at  the  lateral 
parts  of  the  cranium.  Of  the  former  the  anterior  superior  or 
frontal,  is  the  largest  and  forms  the  opening  of  the  head,  and 
the  posterior  superior  or  occipital,  though  much  smaller  is  gen- 
erally well  defined.  The  inferior  fontanelles,  are  not  unfre- 
qucntly  obliterated  at  the  period  of  birth.  When  existing,  the 
anterior  inferior  or  temporal  is  generally  smaller,  than  the 
posterior  inferior,  or  as  it  may  be  called  fi'om  its  situation  the 
mastoidean  fontanelle. 

It  is  absurd  to  talk  of  the  uses  of  the  fontanelles ;  they  result 
simply  from  the  undevelojJed  state  of  the  cranial  bones  :  and 
the  opinions  of  the  ancients,  from  which  the  term  fontanellehas 
been  derived,  are  unworthy  of  the  smallest  consideration. 

••r.  BONES  OF  THE  HEAD. 

In  this  division  of  the  skeleton  some  of  the  osseous  pieces  are 
arranged  so  as  to  form  a  protecting  encasement  for  the  brain, 
and  others  by  their  peculiar  allocation,  lodge  and  defend  tlie 
principal  organs  of  sensation.  The  first  are  called  cranial  lioues, 
because  they  form  the  cranium,  and  the  second  facial  bones, 
because  they  enter  into  the  formation  of  the  face. 

CRANIAL  BONES. 

Four  of  these  bones,  viz  ,  the  frontal,  the  occipital,  the  sphenoi- 
dal, and  ethmoidal,  situated  in  the  mesial  line  of  the  cranium 
are  single  :  the  parietal  and  temporal  bones  are  each  double, 
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and  constitute  more  of  tlie  sides  of  the  cranial  walls  than  tlie 
otlier. 

Another  simple  arrangement  of  tlicse  bones  may  he  formed 
by  viewing  the  cranium,  as  consistmg  of  three  osseous  rings 
or  cinctures — an  anterior,  a  middle  and  a  posterior.  Tlie 
anterior  or  fronto-ethmoidal  is  formed  of  two  bones,  the  frontal 
and  ethmoidal;  the  middle  or  parieto-temporo-sphenoidal  of 
five  bones,  the  two  parietal,  the  two  temporal  and  the  sphenoid, 
and  the  posterior  or  occipital  circle  by  the  occipital  bone.  We 
sliall  foUow  this  arrangement. 

Individual  bones  of  the  cranium. 

A  full  description  of  these  or  of  any  bone  in  the  body,  must 
embrace  the  following  particulars.  1st.  The  names  and  sjTion- 
ymes  or  various  names  by  which  the  bone  is  known.  2d.  Its 
situation.  3d.  Its  form.  *4th.  Its  surfaces.  5th.  Its  margins. 
6.  Its  processes  or  emmences.  7th.  Its  depressions  by  whatever 
name  they  are  known,  as  foramina,  notches,  fossffi,  smnses,  &c. 
8th.  Its  structui-e.  9th.  Its  mode  of  development.  10th.  Its 
junctions  or  articulations  with  other  bones,  and,  11th.  Its  fibrous 
attachments,  as  muscular,  ligamentous,  &c. 

In  our  anatomical  lectures  all  these  particulars  require  to 
be  investigated  with  respect  to  each  bone ;  but  we  shall  only 
note  here  the  more  important  of  the  above  points,  indicating 
particularly,  however,  the  processes,  depressions,  and  muscular 
attachments  of  each  bone. 

ANTERIOR  CRANIAL  CINCTURE. 

Formed  by  the  os  frontis  and  os  ethmoides. 

OS  FRONTIS. 

Situation. — Upper  part  of  the  face  and  anterior  of  the  cranium. 
Form,  symmetrical,  semicircular  and  somewhat  resembling  the 
cock-leshell,  to  which  it  has  frequently  been  compared.  It 
presents  two  surfaces,  one  of  which  is  external,  and  the  other 
internal:  two  margins  a  superior  and  an  inferior :  and  may  still 
farther  be  divided  into  a  frontal,  and  two  orbitary  portions. 

Processes.  Upon  the  external  surface  of  the  bone,  the  follow- 
ing appeal*; — frontal  line,  frontal  protuberances,  nasal  eminen- 
ces, nasal  spine,  superciliary  arches,  internal  angular,  external 
angular,  temporal :  and  upon  the  internal  surface  the  mammil- 
ary  eminences  and  internal  spine 

Depression.'!.  Of  four  kinds  foramina,  notches,  fosscB,  sinuses. 
Foramina — superior  orbitary,  anterior  internal  orbitary  (part 
of),  posterior  internal  orbitary  (part  of),  coecum.  Notches — 
nasal,  ethmoidal.  — ^lachrymal,  trochlear,  temporal,  longi- 
tudinal.   Si  n  u  ses — Ir  on  t  al . 
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Muscles  attached.  Occipito-frontalcs,  covrugatores  supercili- 
onun  oi-hiculares  palpebrarum,  and  tlie  temporales. 

In  a  practical  point  of  view  the  following  parts  of  the  bone 
require  the  particular  examination  of  the  student.  1st.  The 
orbitary  plates,  their  thinness,  their  position  in  tlie  orbit,  and 
relation  to  the  brain.  2d.  The  sinuses,  tlieir  form,  size,  com- 
munications with  the  nostrils,  and  external  indication  on  the 
forehead.  3d.  The  relations  of  tlie  internal  spine,  and  longitu- 
dinal groove  or  fossa  to  the  brain. 

OS  ETHMOIDES. 

Situation.  Anterior  part  of  the  floor  of  the  cranium  betwixt 
the  orbitary  plates  of  the  frontal  bone,  and  from  which  it  de- 
pends into  the  nostrils  and  walls  of  the  orbit. 

Foo-m.  Cubical  and  peculiarly  light  and  spongy,  from  the  thin 
plates  and  numerous  cells  of  which  the  bone  is  composed. 

Division.  It  consists  first  of  a  quadrilateral  horizontal  plate 
(the  cribriform),  and  processes  that  extend  li-om  that  plate  ; 
of  these,  one  ,the  crista  galli  is  turned  upwards,  and  three,  the 
pei'pendicular  lamella,  and  the  two  lateral  cellular  masses  turned 
domiwards  to  the  nose. 

Processes.  Crista  galli,  wings  of  crista  galli,  perpendicular 
plate,  OS  planum,  turbinated  bone  of  Morgagni  or  superior  tur- 
binated bone,  middle  turbinated. 

Depressions.  Of  three  kinds — foramina,  meatus  or  grooves 
and  cells.  Foramina — olfactory,  coecum  (part  of),  anterior  in- 
ternal orbitary  (part  of),  posterior  internal  orbitary  (part  of). 
Grooves.  Superior  meatus  of  nasal  fossa,  middle  meatus  of 
nasal  fossa.    Cells.,  anterior  ethmoidal,  posterior  ethmoidal. 

The  relationship  which  this  bone  bears  to  the  brain,  to  the 
nostrils,  to  the  orbits,  and  to  the  external  bones  of  the  nose, 
ought  to  be  particularly  studied. 

MIDDLE  CRANIAL  CINCTURE. 

The  middle  cranial  cincture  is  formed  by  five  bones,  the  two 
parietal  bones  which  close  in  the  circle  above — the  two  tem- 
poral which  lie  at  the  sides,  and  the  sphenoid  wliich  finishes  it 
Ijelow. 

OS  PARIETALE. 

Situation.  Superior  part  of  the  cranium  between  the  frontal 
and  occipital  bones. 

Form.  Quadrilateral  and  presenting  two  surfaces — an  exter- 
nal and  an  internal :  four  margins — an  anterior,  a  postei'ior,  a 
superior,  and  an  inferior,  and  four  angles,  a  frontal,  an  occipital, 
a  temporal,  and  a  mastoidean. 

Processes.  Parietal  jjrotuberance,  spinous  process  or  temporal 
angle,  semicircular  ridge. 
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Depressions.  1st.  Foramen — Parietal.  2d.  Canal: — spinous, 
in  the  young  subject  a  groove.  3d.  Fossce : — parietal,  longitu- 
dinal. 

OS  TEMPORIS. 

Situation. — Lateral  and  inferior  part  of  the  cranium  between 
the  parietal  and  sphenoid  bones. 

Form. — Irregular,  but  susceptible  of  a  threefold  division  : 
tlie  squamous,  the  mastoidean,  and  the  petrous,  each  of  which 
should  be  studied  as  a  distinct  bone.  The  first  is  semicircular, 
thin,  and  scaly,  and  overlaps  the  lower  margin  of  the  parietal 
bone  :  the  second  conical,  or  nipple-like  and  protuberant,  from 
the  cells  it  contains,  is  situated  at  the  posterior  inferior  part  of 
the  squamous ;  and  the  petrous,  so  called  from  its  extreme 
density,  of  a  triangular  pyramidal  form,  juts  from  the  other 
two  portions  into  the  cranium,  and  is  also  remarkable  for  con- 
taining in  its  interior  the  organ  of  hearing. 

Processes.  1st,  From  the  squamous  division:  zygomatic  ;  roots 
of  zygomatic ;  2d,  From  the  petrous:  styloid,  vaginal,  auditory. 

Depressions.  Five  kinds.  Foramina,  canals,  grooves,  fissures, 
fossse.  Foramina — Mastoid,  stylo-mastoid,  vi'hicli  is  the  infe- 
rior aperture  of  a  canal ;  lacerum  basis  cranii  (part  of),  lace- 
rum  posterius  (part  of).  Canals — Hiatus  Fallopii,  internal 
auditory,  aqueductus  vestibuli,  aqueductus  cochleffi,  stylo-mas- 
toidean,  carotid.  Eustachian  tube  or  itur  a  palato  ad  aurem, 
musculo-auricular  tube,  external  auditory.  Gh-oove.  Digas- 
tric.   Fissure — Glenoid.    Fossce — Glenoid,  jugular. 

Muscles  attached.  To  the  squamous  portion,  the  temporalis, 
the  masseter  :  to  the  mastoidean  portion  the  sterno-mastoid,  the 
splenius,  the  trachelo-mastoid  and  digastricus  :  to  the  petrous 
division  the  stylo-glossus,  the  stylo-pharyugeus,  the  stylo- 
hyoideus,  the  levator  palati  and  tensor  tympani. 

*  The  temporal  bone  presents  to  the  student  many  points  of 
practical  interest.  The  thinness,  brittleness.  and  relations  of 
the  squamous  portion  to  the  temporal  muscle  and  brain  ;  the 
transverse  root  of  the  zygomatic  process  in  reference  to  disloca- 
tion of  the  lower  jaw ;  the  internal  cavities  of  the  petrous  por- 
tion and  their  relations  to  the  cutaneous  and  mucous  tissues, 
and,  lastly,  the  relation  which  the  petrous  portion  and  its  con- 
tained organ  bears  to  great  bloodvessels  and  to  the  brain,  are 
all  worthy  of  particular  attention. 

OS  SPHENOIDES. 

Situation.  Base  of  the  cranium  between  the  occipital  and 
ethmoid  bones  and  stretching  on  each  side  to  the  temples. 
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Form.  Irregular,  Frequently,  but  not  unaptly,  compared 
to  the  form  of  a  bat  with  its  wings  expanded. 

Division.  Into  a  middle  part  or  body,  and  into  the  greater 
processes,  three  on  each  side ;  viz.  the  little  wings,  or  wings 
of  Ingrassias,  the  great  wings,  and  tlie  pterygoid  processes. 
These  parts  should  be  examined  in  detail  by  the  student,  and 
in  the  order  now  mentioned. 

The  body  of  the  bone  presents  four  surfaces, — a  superior,  an 
inferior,  an  anterior,  and  a  posterior,  and  with  the  exception  of 
this  last,  which  articulates  with  the  occipital  bone,  these  sur- 
faces are  marked  respectively  by  the  following  processes.  Upon 
the  superior  surface : — the  horizontal  lamella,  tuberculum  oli- 
vare,  posterior  clynoid,  anterior  clynoid,  perpendicular  lamella: 
upon  the  inferior  surface :  azygos,  scala;  :  upon  the  anterior 
surface :  vertical  crest. 

The  little  loings  are  triangular  processes  that  run  off  late- 
rally from  the  horizontal  lamella,  and  present  two  surfaces,  a 
superior  and  an  inferior  or  orbitary,  and  two  margins,  an  ante- 
rior and  a  posterior. 

The  great  wings  are  extremely  irregular  in  form,  but  present 
three  surfaces, — an  orbitary,  a  temporal  and  a  superior  or  cere- 
bral :  three  margins, — an  anterior,  an  external,  an  internal :  and 
two  extremities,  an  anterior  and  a  posterior,  this  last  terminat- 
ing in  a  spinous  process. 

The  ptei-ygoid  processes  M'hich  depend  like  the  feet  of  the 
bat,  are  separated  each  into  two lamellce:  an  internal  terminating 
inferiorly  in  a  hamular  process,  and  into  an  eccternal  lamella. 

Depressions.  Four  kinds.  Foramina,  canals,  fossae  and  cells. 
Foramina — optic,  anterior  lacerated  or  sphenoidaHissure,rotun- 
dum,  ovale,  spinale.  Canals — Vidian,  pterygo-palatine  (part 
of).  Fossa.  Pituitary,  joterygoid  cavernous.  Cells.  Sphen- 
oidal, (usually  denominated  sinuses),  spheno-etlunoidal. 

Attachment  of  muscles.  All  the  muscles  of  the  eye  with  the 
exception  of  the  obliqui  inferiores,  the  levatores  palpebrarum, 
temporales,  pterygoidii  externi  and  interni,  bucciuatores, 
laxatores  tympani,  constrictores  pharyngis  superiores  and  cir- 
cumfiexi  jjalati. 

Although  this  bone  lies  chiefly  in  the  base  of  the  cranium, 
and  is  almost  beyond  the  reach  of  external  violence,  still  it  has 
many  important  relations  which  demand  the  attention  of  the 
student ;  for  example,  to  the  brain,  to  the  carotid  arteries,  and 
cavernous  sinuses ;  to  the  pituitary  gland ;  to  the  nostrils  by 
the  sinuses ;  and,  in  a  practical  point  of  view,  the  relations 
which  the  little  wing  of  Ingrassias  bears  to  the  orbit. 
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POSTERIOR  CRANIAL  CINCTURE. 
OS  OCCIPITIS. 

Situation.    Posterior  part  of  the  cranium. 

Form.  Trapezoidal  or  lozen-shaped,  curved  from  behind 
forward,  and  much  more  irregiilar  upon  the  external  than  in- 
ternal surface.  It  presents  two  surfaces,  an  external  and  an 
internal ;  four  -  margins,  two  of  which  are  superior  and  two 
inferior ;  and  four  angles,  a  superior,  two  lateral,  and  an  infe- 
rior. 

Processes.  Upon  tlieexternal  surface: — external  protuberance, 
superior  curved  line,  inferior  curved  line,  external  crest,  condy- 
loid, jugular  eminences,  cuneiform;  upon  the  internal  surf  ace : — 
internal  protuberance,  internal  crucial  spine. 

Depressions.  1st,  Foramina — magnum,  anterior  condyloid, 
posterior  condyloid,  lacerum  posterius  (part  of). 

2d,  fo5s<^— anterior  condyloid,  posterior  condyloid,  basilary, 
inferior  occipital  or  cerebellic,  superior  occipital  or  cerebric. 

Muscles  attached.  The  epicranii,  trapezii,  sterno-mastoidei, 
splenii,  complexi,  recti  capitis  postici  majores  and  minores, 
obliqui  superiores  capitis,  recti  capitis  laterales,  recti  capitis 
antici  majores  and  minores,  constrictor  superior  pliaryngis,  and 
sometimes  constrictor  medius  pharyngis. 

For  practical  purposes  the  student  should  more  particularly 
note  the  relative  thickness  or  thinness  of  various  parts  of  this 
bone,  the  relation  it  bears  to  the  great  sinuses  of  the  brain,  and 
to  the  top  of  the  vertebral  column. 

Besides  these  bones  of  the  cranium,  supernumerary  ones 
(Ossa  Wormiana,  triquetra)  are  occasionally  met  with,  studded 
along  the  course  of  the  sutures,  more  particularly  the  lamb- 
doidal.  They  vary  remarkably  in  size,  form,  and  number, 
each  being  formed  by  a  distinct  centre  of  ossification,  and  in 
process  of  time  they  coalesce  with  the  contiguous  bones. 

THE  BONES  OF  THE  FACE. 

The  bones  of  the  face  are  14  in  number,  13  of  which  belong 
to  the  upper  immovable  part,  usually  called  the  upper  jaw, 
and  the  remaining  piece  constitutes  the  lower  jaw  Of  those 
of  the  upper  jaw,  some  meet  and  unite  in  the  mesial  line,  and 
others  are  placed  at  a  greater  or  less  distance  from  tliis  line. 
These  bones  may,  therefore,  be  arranged  as  follows : — 

1st,  Facial  bones  that  meet  and  unite  in  the  mesial  line. 
Ossa  nasi. 

Ossa  maxillaria  superiora. 

Ossa  palatina. 

Vomer. 

Usually  viewed  as  single,  but  really  consisting  of  two  plates, 
which  unite  in  the  mesial  line. 


24 


THE  BONES. 


2d,  Facial  bones,  separated  to  a  greater  or  less  distance  from 
the  mesial  line. 

Ossa  ungues  or  laclirymalia. 

Ossa  malarum. 

Ossa  tnrbinata  inferiora. 
The  lower  part  of  the  face  consists  of  a  movable  piece,  usually 
called  the  lower  jaw,  or  the 

Os  maxillare  inferius. 

OSSA  NASI. 

Situation.  Middle  part  of  the  face,  immediately  under  the 
frontal  bone,  where  they  constitute  the  mesial  part  of  the  arch 
of  the  nose. 

Form.  Quadrilateral,  narrower  in  the  middle  than  at  the  two 
extremities,  and  much  thicker  superiorly  than  inferiorly. 
Each  bone  presents  two  surfaces,  an  external  and  an  internal  • 
four  margins,  a  superior,  an  inferior,  an  internal  or  mesial,  and 
external  or  posterior.  The  manner  in  which  these  bones  are 
implicated  with  the  contiguous  bones,  should  be  observed,  and 
their  relationsliip  to  the  nasal  cavity,  and  more  indirectlv  to 
the  brain  particularly  noted. 

Muscles  attached.    Fronto-nasalis,  compressor  naris. 

OSSAJMAXILLARIA  SUPERIORA. 

Situation.  Middle  part  of  the  face,  of  whicli  they  consti- 
tute the  principal  part. 

Form.  Broad  and  semicircular  inferiorly,  becommg  more 
quadrilateral  as  we  ascend,  and  termmating  superiorly  in  a 
process  which  is  rooted  into  the  forehead.  Each  bone  is  re- 
markable for  a  cavity  or  large  cell  (antrum  highmorianum  or 
maxillary  sinus)  which  exists  in  its  interior,  and  to  which  all 
the  other  parts  of  the  bone  may  be  viewed  as  having  a  dii-ect 
or  indirect  relation.  This  cavity  has  the  form  of  a  four-sided 
pyramid,  the  base  of  which  is  turned  to  the  nostril,  and  tlie 
apex  to  the  malar  bone.  Of  the  four  sides,  one  is  superior  or 
orbitary,  another  inferior  or  alveolar,  a  thu-d  anterior  or  facial, 
and  a  fourth  posterior  or  zygomatic. 

Proces.ses.  Alveolar,  anterior  nasal  spine,  ascending  or  nasal 
plate  with  its  transverse  ridges,  orbitary  plate,  malar  emi- 
nence, tuberosity,  palatine  plate. 

Depressions.    1st,  Foramina — infra-orbitary,  incisivum. 

2d,  Canals — Infra  orbitary,  lachrymal  (part  of),  posterior 
dental,  anterior  dental,  anterior  nasal. 

.3d,  Fissures — Spheno-maxillary  (part  of),  palato-maxillary. 

4th,  Fossce — Canine,  myrtiform. 

Muscles  attached.    Levator  labii  supcrioris  aheque  nasi,  com- 
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pressor  naris,  obliquus  inferior  oculi  levator  anguli  oris,  deptes- 
sor  alte  nasi,  buccinator,  constrictor  superior  pharyngis,  orbicu- 
laris palpebrarum,  pterygoideus  externus  and  masseter. 

As  this  is  the  principal  bone  of  the  face,  the  student  shou  d 
get  thoroughly  acquainted  with  every  part  of  it.  He  should 
more  particularly  examine  the  relations  of  the  antrum  to  the 
orbit,  to  the  7io.?e,  to  the  palate,  to  the  alveolar  arch  and  teeth, 
to  the  face  and  cheek-bone. 

OSSA  PALATI. 

Situation.  Posterior  part  of  the  palate,  from  which  they 
ascend  along  the  outer  walls  of  the  nostril  to  the  orbit. 

Form.  Resembling  somewhat  theletter  L,  and  each  susceptible 
of  a  division  into  five  portions,— a  palatine,  a  pterygoid,  a 
nasal,  a  sphenoidal,  and  an  orbitary.  These  are  usually  de- 
scribed as  the  processes  of  the  bone.  When  the  two  bones 
are  placed  in  situ,  the  posterior  nasal  spine  is  formed.  _ 

Depressions.  1st,  Foramina  :  posterior  palatine,  or  inferior 
aperture  of  the  posterior  palatine  canal,  spheno-palatine  (part 
of),  ptervgo-palatine  (part  of).    C'e«— palatine. 

Muscles  attached.  The  pterygoidei  externi  and  mterni,  buc- 
cinatores,  constrictor  pharyngis  superior,  cu-cumflexi  palati 
and  azygos  uvulte. 

VOMER. 

Situation.  In  the  septum  of  the  nose,  of  which  it  forms 
a  considerable  part.  i      i  i 

Form.  A  quadrilateral  thin  plate  resembling  a  ploughshare, 
and  presenting  two  surfaces,  one  turned  to  the  right  nostril, 
and  the  other  to  the  left ;  and  four  margins— a  superior,  an 
inferior,  an  anterior,  and  a  posterior. 

OSSA  LACHRYMALIA  OR  UNGUES. 

Situation. — Anterior  part  of  the  inner  wall  of  the  orbit. 

Form  —Quadrilateral,  and  remarkably  thin,  like  scales  of 
bone.  Each  presents  two  surfaces — an  external  or  orbitary,  and 
internal  or  nasal;  four  margins— a  superior,  an  inferior,  an  ante- 
rior, and  a  posterior.  The  bone  is  farther  remarkable  for  a 
groove  upon  its  external  surface,  which  assists  in  transmitting 
the  tears  into  the  nostril. 

OSSA  MALARUM. 

A 

Situation. — Lateral  part  of  the  middle  of  the  face. 

Form. — Quadrilateral,  approaching  to  the  rhomboidal,  but 
bounded  by  curved  lines.  Each  presents  three  swr/nccs— a  facial, 
an  orbitary,  and  a  zygomatic :  four  angles^a.  superior,  an  in- 
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terior,  an  anterior,  and  a  posterior:  and  four  margins— an  an- 
terior superior  or  orbitaiy;  a  posterior  superior,  or  temporal; 
an  antcnor  inferior,  or  maxillary ;  and  a  posterior  inferior,  or 
zygomatic.  ' 

Depressiom -1st  Fossae,  temporal  (part  of),  zygomatic  (part 
of),  orbitary  (part  of).  ^ 

2d,  Foramen. — Malar. 

3d,  -fissMJ-e.— Spheno-maxillary  (part  of). 

Muscles  Attached. — Zygomaticus  major  and  minor,  and  mas- 
seter. 

OSSA  TURBINATA  INFERIORA. 

,Sfj7!(a<  w)i.— Inferior  part  of  the  external  walls  of  the  nostrils, 
from  which  they  depend. 

J^orn;.— Elliptical,  convoluted  outwards,  and  connected  to  the 
walls  of  the  nostril  only  by  their  superior  margins.  Each  bone 
presents  two  surfaces— an  external  and  an  internal ;  two  mar- 
gins—a  superior  and  an  inferior ;  and  two  extremities— an  an- 
terior and  a  posterior. 

Processes. — Hamular,  anterior  ascending,  posterior  ascend- 
ing. 

OSMAXILLARE  INFERIUS. 

Situation. — Lower  part  of  the  face,  of  which  it  forms  the  in- 
ferior boundary. 

Form. — It  has  often  been  compared  to  a  horse's  shoe,  or  to  the 
letter  U.  It  consists  of  a  semioval  horizontal  part,  and  of  the  ver- 
tical plates  that  stretch  upwards  from  the  extremities  of  the 
semioval  portion. 

The  semioval  portion  presents  two  surfaces,  an  anterior  and 
a  posterior ;  and  two  margins,  a  superior  or  alveolar,  and  an 
inferior. 

The  vertical  plates  are  quadrilateral,  and  present  two  sur- 
faces, an  external  and  an  internal,  and  four  margins,  an  anteri- 
or, a  posterior,  a  superior,  and  an  inferior. 

Processes. — Symphysis  menti,  mental  eminence,  external 
oblique  Ime,  internal  oblique  line,  internal  spine,  alveolar 
arch,  base,  angle,  coronoid,  condyloid. 

Depressions. — 1st,  Foss(e,  mental,  submaxillary,  sublingual, 
alveoli.  Foramina — mental,  inferior  maxillary.  Canal — infe- 
rior maxillary. 

Muscles  Attached. — Levatores  menti,  depressores  labii  inferi- 
oris,  depressores  angulorum  oris,  buccinatores,  digastrici,  mylo- 
hyoidei,  genio-hyoidei,  genio-hyoglossi,  constrictor  superior 
pharyngis,  masseter,  pterygoidei  cxtemi  and  interni,  tempo- 
rales,  platysmata  myoidea. 

Every  process  of  this  bone  ought  to  be  examined  with  great 
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care  by  the  student.    The  bone  is  liable  to  many  accidents  and 
diseases  requiring  prompt  treatment  and  the  performance  of  ' 
formidable  operations,  and  its  relations  to  the  soft  parts  are 
numerous  and  important. 

OS  HYOIDES. 

Situation. — Upper  and  anterior  part  of  the  neck  at  the  root 
of  the  tongue,  and  suspended  by  ligaments  from  the  styloid  pro- 
cesses of  the  temporal  bones. 

Form. — Semioval  and  curved  backwards,  resembling  the 
Greek  letter  u;  hence  its  name.  It  is  susceptible  of  a  simple 
division  into  a  middle  part  or  body,  and  into  four  cornua,  two 
cornua  majora,  and  two  cornua  minora. 

Muscles  attached. — Digastrici,  mylo-hyoidei,  genio-hyoidei, 
genio-hyo-glossi,  hyo-glossi  styloglossi,  constrictor  medius 
pharyngis,  sterno-hyoidei,  omo-hyoidei,  thyi'o-hyoidei. 


Second  Division  of  the  Skeleton. 

THE  TRUNK. 

The  bones  of  the  trunk  may  be  viewed  as  consisting  of  pri- 
mary and  secondary  pieces. 

The  primary  bones  are  the  vertebra;,  so  united  together  as  to 
form  a  strong  elastic  pillar,  called  the  spiiie,  to  which  all  the 
other  bones  are  either  directly  or  indirectly  attached,  and 
adapted,  at  the  same  time,  for  lodging  and  protecting  an  im- 
portant central  organ  of  the  nervous  system — the  spinal  cord. 

The  secondary  bones  are  the  ribs  and  sternum,  wliich,  when 
joined  to  the  vertebral  column,  form  the  thorax  or  chest,  or  an 
osseous  encasement,  well  adapted  for  the  protection  of  the  in- 
ternal organs  of  the  cu'culation  of  tlie  blood,  and  of  respiration. 

THE  SPINE,  OR  VERTEBRAL  COLUMN. 

The  student  should  first  examine  the  spine  as  a  whole,  and 
then  direct  his  attention  to  different  pieces  that  enter  into  its 
formation.  He  should  note,  in  the  first  place,  the  number  of 
the  osseous  pieces,  or  vertebrcc,  as  they  are  called,  in  the  whole 
column,  and  in  the  different  regions  of  it,  as  in  the  cervical, 
dorsal,  lumbar,  sacral,  and  coccygeal.  He  should  also  observe 
the  difiference  that  exists  in  the  sacral  and  coccygeal  regions,  or 
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column  of  the  false  vertebrae,  as  these  lower  parts  are  denomi- 
nated, from  the  other  and  higher  part  of  the  spine,  which  re- 
ceives, from  its  greater  capability  of  motion,  the  appellation  of 
the  column  of  the  true  vertebrae.  But  this  is  not  all,  the  student 
must  observe  not  only  the  general  form,  but  must  study  in  suc- 
cession the  different  surfaces,  or  aspects,  of  the  colunni ;  the  an- 
terior, posterior,  and  lateral  aspects ;  the  anterior  smooth  surface, 
adapted  for  the  contact  of  delicate  organs ;  the  posterior  marked 
by  a  series  of  spinous  pi'ocesses :  the  lateral  by  a  corresponding 
number  of  transverse  processes,  and  foramina  conjugalia,  which 
communicate  with  a  central  canal,  which  lodges  the  spinal 
cord,  and  to  which  canal  all  the  other  parts  of  the  spine  are  in 
some  measure  subservient.  He  should  note,  also,  the  cur- 
vatures, and  observe  their  uses  in  the  economy  of  man. 

INDIVIDUAL  BONES  OF  THE  SPINE. 

In  investigating  this  part  of  anatomy,  we  might,  1st,  attend 
to  the  characters  common  to  the  vertebrae  generally ;  2nd,  to 
those  peculiar  to  the  diifei-ent  classes  of  vertebrae,  as  the  cervi- 
cal, dorsal,  lumbar,  sacral,  and  coccygeal ;  and,  lastly,  those 
characters  proper  to  each  vertebra. 

1st. — Characters  that  appertain  to  the  Vertebrts  generally,  more 
particularly  to  the  True  Vertebrce. 

"We  find  in  the  vertebrae,  1st,  an  anterior  part,  or  body;  2nd, 
a  spinous  process,  with  its  two  laminae ;  3rd,  two  transverse 
processes  ;  4th,  four  articulating  processes  ;  Stli,  two  bridges,  or 
pedicles,  that  connect  the  body  with  the  other  processes ;  6th, 
four  notches,  indented  on  the  upper  and  lower  margins  of  the 
bridges;  and,  7th,  a  canal,  which  forms  a  part  of  the  general 
canal  of  the  spine. 

2d.— Characters  peculiar  to  the  different  Classes  of  Vertebrce. 

1st.  The  cervical  vertebrae  are  easily  distinguished  by  their 
small  size,  by  the  laminae  upon  their  bodies,  by  the  shortness  and 
bifurcated  state  of  their  spinous  processes,  by  the  foramen  in  their 
transverse  processes,  forming,  by  their  union,  a  canal  for  the  ver- 
tebral arteries.  . 

2nd.  The  rfor«a/,  or  costo/vertebree,  have,  among  other  distm- 
guishing  marks,  costal  impressions;  generally  six  of  such  im- 
pressions are  found  on  each  vertebrae,  viz.  four  on  the  body,  and 
one  on  each  transverse  process. 

3rd.  The  lumbar  vertebrce  are  distinguishaljle  by  tlieir  mas- 
siness,'  by  the  breadth  of  the  bodies,  by  the  depth  and  horizontal 
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direction  of  their  spinous  processes,  and  by  the  ball  and  socket 
form  of  their  articulating  processes. 

,4th.  The  sacral  vertebras  need  no  specification,  as  they  are 
soon  united  to  form  one  bone — ^the  saci'um. 

5th.  The  cocci/geal  vertebrffi  also  unite,  and  ultimately  form 
a  single  piece — the  coccyx. 

-  Sd. — Characters  peculiar  to  each  Vertebra. 

Of  the  seven  cervical  vertebra,  the  first,  the  second,  and  the 
seventh  have  strong  distinctive  characters;  but  the  third,  fourth, 
fifth,  and  sixth  differ  only  in  relative  size ;  they  increase  in  size 
from  above  downwards. 

The  First  Cervical  Vertebra,  or  Atlas. 

Fonns  a  circle  of  bone,  presenting  neither  body  nor  spinous 
process.  It  may  be  viewed  as  consisting  of  an  apterior  arch,  a 
posterior  arch,  and  intermediate  articulating  shoulders,  eacla 
with  a  transverse  process. 

The  Second  Cervical  Vertebra,  or  Axis. 

The  grand  peculiarity  of  this  vertebra  is  the  tooth-like  pro- 
cess which  surmounts  the  body  of  the  bone,  and  the  broad  hori- 
zontal articulating  shoulders  for  the  contact  of  the  first  verte- 
bra. 

The  Seventh  cervical  vertebra,  or  vertebra  prominens,  is  chiefly 
remarkable  for  its  size,  and  the  length  and  thickness  of  its  spi- 
nous process. 

Tlie  Twelve  dorsal  vertebrse  are  distinguished  from  each  other 
chiefly,  though  not  exclusively,  by  their  relative  size.  The 
four  superior,  which  resemble,  in  some  respects  the  cervical, 
decrease  in  size  from  above  downwards,  and  from  the  fourth  to 
the  twelfth  inclusive  they  regulai-ly  increase  in  size.  'Yh.e  first, 
the  tenth,  the  eleventh,  and  the  twelfth  of  these  vertebrae  can 
be  easily  distinguished  by  the  peculiarity  of  their  costal  impres- 
sions, and  which  must  be  carefully  noted  by  the  student. 

The  five  lumbar  vertebrae  are  distinguished  chiefly  by  their 
relative  size,  increasing  gradually  from  above  downwards.  The 
fifth,  differing  from  the  others  in  greater  flatness,  in  tlie  less  de- 
veloped conditions  of  its  spinous  process,  and  in  the  greater 
strength  of  its  transverse  process. 

SACRUM. 

Situation :  Posterior  part  of  the  l^elvis,  between  the  lumbar 
and  coccygeal  vertebra?. 
Form :  Triangular  and  curved,  the  concavity  being  forward. 

c  2 
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It  presents  two  surfaces— an  anterior  and  a  posterior:  twolat- 
cral  mai-gins :  a  base  and  a  summit. 

Processes :  Bodies,  spinous,  transverse,  two  articulating,  cor- 
nua,  promontory. 

Depressions  :  1st,  Foramina — four  pairs  of  anterior  sacral,  four 
pairs  of  posterior  sacral,  sacro-coccygeal  (part  of)  ;  2nd,  Fossa; 
— auricular ;  3rd,  Canal — sacral. 

Muscles  attached.  Latissimi  dorsi,  longissimi  dorsi,  sacro-lum- 
bales,  multifidispin£e,obliqui  interni  abdominis,  glutei,  maximi, 
pyrifonnes  and  coccygei. 


COCCYX. 


Situation :  Posterior  inferior  part  of  pelvis,  terminating  the 
spine  inferiorly. 

Form  :  Triangiilar,  presenting  two  surfaces — an  mtenor  and 
a  posterior ;  two  lateral  margins ;  a  base,  turned  to  the  sa- 
crum, and  an  apex  which  is  free,  and  turned  forwards. 

Processes :  Transverse,  cornua. 

Muscles  attached.  Glutei  maximi,  coccygei,  levatorcs  am, 
sphincter  ani. 

Muscles  attached  to  the  column  of  the  true  vertebra;:— Ihey 
are  placed  in  the  following  order :  posteriorly  are  found  the  ra. 
trapezii,  latissimi  dorsi,  rhomboidei  majores  et  mmores,  leva- 
tores  scapula;,  sevrati  postici  superiores  et  inferiores,  splemi, 
sacro-lumbales,  longissimi  dorsi,  spinales  dorsi,  cervicales  de- 
scendentes,  transversales  colli,  trachelo-mastoidei,  complexi, 
recti  capitis  postici  majores  et  minores,  obliqui  capitis  superiores 
et  inferiores,  semispinales  dorsi,  semispinales  colli,  multihdi 
spinffi,  intertransversales  et  interspinales  colli,doi-si  et  lumborum, 
obliqui  abdominis  interni.  On  the  anterior  region— m.^  longi 
colli,  recti  capitis  interni  majores  et  minores,  recti  capitis  late- 
rales,  diaphragma,  quadrati  lumborum,  psote  magni  et  parvi. 
Laterally,  m.  scaleni  antici,  medii  et  postici,  and  the  transversales 

abdominis.  .       ,    „       ,.      c  ^.^ 

Besides  the  osseous  pieces  that  enter  into  the  formation  ot  the 
spine,  there  are  elastic  fibro-cartilages,  whiph  connect  these 
pieces,  and  permit,  at  the  same  time  the  requisite  degrees  of 
motion;  but  these  parts  ought  to  be  studied  along  with  the  li- 

^Trom  the  extremely  complicated  structure  of  the  spine,  and 
its  numerous  relations  to  muscles  blood-vessels,  nerves  and 
vital  organs,  it  demands  the  special  mvcst.gation  of  the  student. 
If  he  understand  thorougWy  the  osseous  part  of.  t'^f 
knowledge  of  its  other  textures  will  easily  he  acquired  ;  for  all 
Ihc  other  textures  are  inthnately  related  to  the  bones,  and  mo- 
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dified  by  the  form  and  capability  of  motion  in  the  osseous 
pieces. 

The  Secondary  Bones  of  the  Trunk  consist  of  the  Ribs  and 
Sternum. 


THE  RIBS. 


The  ribs,  generally  twelve  in  number,  on  each  side  are  osseous 
arches,  that  extend  from  the  dorsal  region  of  the  vertebral  co- 
lumn. The  seven  superior  are  attached  through  the  medium 
of  the  costal  cartileges  to  the  sternum,  and  called  steriial  ov  true 
ribs,  and  the  five  mferior,  spurious  Jalse,  or  asternal,  as  theyhave 
no  connection  with  that  bone.  The  eleventh  and  twelfth  ribs 
take  the  name  also  oi floating  ribs,  as  they  are  generally  tree  at 
then-  anterior  extremities,  and  lie,  as  it  were,  floating  among  the 
xnusclcs* 

Some  characters  are  common  to  the  ribs  generally,  and  others 

peculiar  to  each  rib.  i    i  r  a  f 

The  character  common  to  the  ribs  are — arched  torm,  a  flat- 
tening from  side  to  side,  each  rib  presenting  two  surfaces,  an 
external  and  internal ;  two  margins,  a  superior  and  an  inferior  ; 
an  articulating  surface,  or  head;  aneck;  atuberclc;an  angle;  a 
groove;  a  sternal  extremity.  These  characters,  although  com- 
mon, do  not  all  appertain  to  every  rib. 

Each  rib  has  something  peculiar  in  regard  to  length,  breadth, 
obliquity  of  position  with  regard  to  the  spine,  degree  of  curva- 
ture, and  in  the  modification  or  deficiency  of  some  of  the  com- 
mon characters.  The  ribs  most  peculiar  in  these  respects  are  the 
first,  second,  eleventh  and  twelfth. 

STERNUM. 

SiiuaWon  ;  Anterior  part  of  the  thorax. 

j^o,-TO— Elongated,  fiat,  broader  above  than  at  the  middle, 
and  terminating  inferiorly  in  a  point.  It  presents  two  surfaces— 
an  anterior  and  a  posterior  :  three  margins— a  superior  and  two 
lateral ;  the  superior  thick,  notched  mesially,  and  more  laterally 
adapted  for  the  reception  of  the  sternal  ends  of  the  clavicles; 
the  lateral  margins  presenting  seven  cup -like  cavities  for  the 
reception  of  the  costal  cartilages.  At  the  period  of  adult  age, 
the  bone  consists  of  three  pieces,  a  superior,  a  middle,  and  an  in- 
ferior, called  ensiform  appendix,  or  cartilage.  _ 

Muscles  attached.  — Vectovalea  majores,  stcrno  mastoidei, 
stemo-hyoidei,  sterno-thyroidei,  stcrno-costales,  recti  abdominis, 
intercostiales,  intern  i  and  diaphragma. 
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The  thorax,  as  a  whole,  sliould  be  studied  also  with  gi-eat 
care.  Its  form,  its  dimensions,  longitudinally  through  its  axis— 
from  spine  to  sternum,  and  from  side  to  side,  should  be  particu- 
larly observed.  The  form  and  size  of  its  base—  of  its  truncated 
apex,  and  of  the  intercostal  spaces,  should  be  scrutinised  ;  and 
the  student  should  render  himself  familiar  with  every  projection 
and  cavity  upon  its  external  surface,  as  well  as  the  arrangement 
of  its  parts  internally. 


Third  Division  of  the' Skeleton 
Consists  of  the  Upper  and  Lower  extremities. 

I.— THE  UPPER,  OR  THORACIC,  EXTREMITY 

Consists  of  four  grand  subdivisions ;  1st,  a  shoulder ;  2nd,  an 
upper  arm  ;  3rd,  a  fore-arm ;  and,  4th,  a  hand. 

BONES  OF  THE  SHOULDER. 

Two  bones  exist  in  this  subdivision  of  the  limb — the  clavicle 
anteriorlj^,  and  the  scapula  behind. 

CLAVICULA. 

Situation. — Anterior  part  of  the  shoulder,  stretching  between 
the  sternum  and  scapula. 

Form. — Slender,  curved  like  the  italic  letter  8.,  but  more 
round  and  protuberant  at  the  sternal  than  scapular  extremitj'. 
It  presents  two  surfaces — a  superior  and  an  inferior ;  two  mar- 
gins— an  anterior  and  posterior ;  and  two  extremities — asternal 
and  a  scapulary  :  the  latter  extremity  placed  more  posteriorly 
than  the  former. 

Muscles  attached. — Subclavius  pectoralis  major,  deltoides, 
trapezius,  sterno-mastoideus. 

SCAPULA. 

Situation. — Posterior  part  of  the  shoulder,  extending  from 
the  first  to  the  seventh  rib. 

Form. — Triangular,  broad,  presenting  two  surfaces  —  a 
posterior  or  dorsal,  and  an  anterior  ;  three  margins — a  supe- 
rior, an  anterior,  and  a  posterior  or  base ;  and  two  angles — a 
superior  and  an  inferior. 

Processes. — Spme,  acromion,  coracoid. 
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Depressions. — 1st.  Fossa' — supra-spinata,  infra-spinata  subsca- 
pularis,  glenoid  cavity,  neck ;  2nd.  Notch — semilunar,  or  supra- 
scapular. 

Muscles  attached. — Supra  spinatus,  infra  spinatus,  teres  mmor 
teres  major,  trapezius,  deltoides,  subscapulares,  omo-hyoideus 
levator  scapula;,  coraco-brachialis,  biceps, pectoralis minor, tri- 
ceps, rhomboideus  minor  and  major,  serratus  anticus,  latissiraus 
dorsi. 

BONE  OF  THE  UPFER-ARM,  OR 
HUMERUS. 

Situation. — Extends  from  the  scapula  to  the  elbow  joint. 

iron7i.— Cylindrical,  rounded,  and  protuberant  superiorly, 
and  more  fiat  inferiorly.  Like  all  the  long  bones,  it  may  be 
viewed  as  consisting  of  three  parts,  a  superior,  or  proximal  ex- 
tremity, a  shaft,  or  body,  and  an  inferior,  or  distal  extremity. 
At  the  superior  extremity  of  the  bone  we  find  a  head  or  articu- 
lating surface,  a  neck  for  the  attachment  of  ligamentous  fibres, 
and  two  tuberosities,  an  external  or  greater,  and  an  internal  or 
smaller,  separated  by  the  bicipital  groove. 

The  shaft  presents  three  ridges,  one,  which  descending  from  the 
great  tuberosity,  is  lost  before  it  reaches  the  lower  part  of  the 
bones,  and  two,  confined  to  the  sides  of  the  lower  part  of  the 
bone.  These  ridges  impart  a  threefold,  longitudinal  direction 
to  the  shaft,  as  if  it  presented  three  surfaces — an  external,  inter- 
nal, and  posterior. 

The  inferior  extremity  of  the  bone  is  marked  by  emi- 
nences and  depressions.  The  eminences  are  of  two  kinds  :  1st. 
ar^icutor,  as  the  trochlea  and  radial  head;  and,  2d.  non-arti- 
cular, as  the  external  and  internal  condyle  ;  and  the  depressions 
are  two,  an  anterior  coronoid,  and  a  posterior  olecranoid. 

Processes. — Head,  great  tuberosity,  little  tuberosity ;  external 
lip  of  bicipital  groove,  deltoid  impression  ;  internal  lip  of  bici- 
pital groove,  anterior  margin,  two  lateral  margins,  condyles, 
trochlea,  inferior  or  radial  head. 

Depressions. — Anatomical  neck,  surgical  neck,  bicipital 
groove,  coronoid  fossa,  olecranoid  fossa. 

Muscles  attached. — 1st,  To  its  upper  extremity.  Supra  spinatus 
infra  spinatus,  teres  minor,  subscapularis. 

2nd.  To  its  Shaft.  Deltoid,  coraco-brachialis,  pectoralis  major, 
teres,  major,  latissimus  dorsi,  brachialis  anterior,  biceps,  supina- 
tor longus  and  extensor  carpi  radialis  longior. 

3rd.  To  the  lower  extremity.  Extensor  carpi  radialis  brevioi-, 
extensor  communis  digitorum,  extensor  minimi  digiti,  exten- 
sor carpi  ulnaris,  anconeus,  supinator  brevis,  pronator  teres, 
flexor  carpi  radialis,  palmaris  gracilis,  flexor  carpi  ulnaris,  flexor 
sublimis. 
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Bones  of  the  Foi-e-arm; 

OR  RADIUS  AND  ULNA. 
RADIUS. 

'S7it«aiiore._External  margin  of  the  fore-arm  stretching  from 
the  lower  extremity  of  the  humerus  tO  the  carpal  bones  near 
the  root  of  the  tliumb. 
_  Form. — Cylindrical,  slender,  smaller  superiorly  than  infe- 
riorly  and  bent  slightly  towards  the  ulna.  It  presents  supe- 
riorly a  small  rounded  button-like  head,  dimpled  for  the  recep- 
tion of  a  process  of  the  humerus ;  immediately  below  we  find 
the  neck,  and  somewhat  lower  still  the  bicipital  tuberosity.  The 
shaft  of  the  bone,  commencing  at  this  point,  presents  three  sur- 
faces— an  anterior,  a  posterior,  and  an  exterior ;  and  three  mar- 
-  gins — an  anterior,  a  posterior,  and  a  sharp  internal  one,  turned 
towards  the  ulna.  The  lower  extremity  of  the  bone  is  much 
more  protuberant  than  the  superior ;  and  besides  the  two  arti- 
culating surfaces  which  it  displays— one  for  the  reception  of  the 
carpal  bones,  and  another  for  articulating  with  the  lower  extre- 
mity of  the  ulna,  it  presents  a  styloid  process :  and  grooves  for 
the  transmission  of  tendons  and  muscles. 

Processes.  Head,  bicipital  tuberosity — styloid. 

Depressions.  1st.  Foramina — Nutrient.  2d.  Fosss — &c. 
Humeral,  neck,  inferior  ulnar,  scaphoid. 

_  Muscles  attached.  Supinator  longus  and  brevis,  pronator  teres, 
biceps,  flexor  longus  pollicis,  pronator  quadratus,  flexor  sublimis 
digitorum,  extensor  primus  pollicis. 

ULNA. 

Situation.  Inner  side  of  the  fore-arm  parallel  with  the  radius 
and  stretching  from  the  humerus  to  the  carpus,  near  the  root 
of  the  little  finger. 

Form.  Prismatic  and  triangular  and  much  thicker  superiorly 
than  inferiorly.  At  the  upper  extremity  we  find  two  articulat- 
ing cavities  :-^the  great  and  the  little  sigmoid,  for  articulating 
respectively  with  the  humerus  and  radius  :  and  two  processes, 
the  olercanon  and  coronoid.  The  shaft  of  the  bone  presents  8 
surfaces,  an  anterior,  a  posterior,  and  an  internal :  and  3  mar- 
gins, an  anterior,  a  posterior,  and  a  sharj)  external  one  turned 
to  the  radius.  At  the  lower  extremity  we  find  2  processes,  a 
rounded  articular  surface  the  carpal  head,  which  both  articulates 
with  the  radius  and  is  tm-ned  to  the  carpal  bone :  and  2d,  a 
styloid  jn'ocess. 

.  Processes — Olecranon,  coronoid,  margins,  carpal  head,  sty- 
loid. Fossce — Great  sigmoid  cavity,  little  sigmoid.  Foramen 
— Nutrient. 
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3Iuscles  attached.  Brachialis  anterior,  flexor  carpi  ulnaris, 
flexor  profundus,  and  sublimis,  pronator  quadratus  ;  flexor  carpi 
radialis,  supinator  brevis,  pronator  teres,  anconeus,  triceps,  ex- 
tensor carpi  ulnaris,  extensor  primus,  secundus,  and  tertius 
pollicis,  extensor  iudicis. 


HAND. 


The  articulated  hand  should be  examined  by  the  student 
and  then  the  pieces  of  wliich  it  consists  in  detaih  He  should 
observe  the  form  of  the  hand — its  convex  dorsal  surface,  its 
concave  or  palmar  surface :  its  radial  margin  corresponding 
with  the  thumb  :  its  ulnar  margin  or  that  of  the  little  finger : 
its  upper  or  brachial  extremity  formed  for  articulating  with  the 
bones  of  the  fore-arm,  and  its  digital  extremity  formed  by  the 
ends  of  the  fingers. 

The  hand  is  farther  susceptible  of  3  grand  subdivisions — the 
caj-pus,  metacarpus,  and  phalanges  or  fingers.  The  carpiis 
consisting  of  8  small  bones  so  allocated  as  to  form  two  rows,  a 
superior  and  an  inferior,  four  bones  existmg  in  each  row. 
These  bones  are,  in  the  superior  or  brachial  row,  the  scaphoid, 
the  semilunar,  the  cuneiform  and  the  pisiforme.  In  the  inferior 
row,  the  trapezium,  the  trapezoides,  the  os  magnum,  and  the 
unciform. 

The  metacarpus  consists  of  five  bones  of  an  elongated  form, 
extending  side  by  side  from  the  carpal  bones  and  designated 
either  by  their  numerical  names  countmg  from  the  thumb  to 
the  little  finger,  as  fii-st,  second,  &c.,  or  by  the  name  of  the 
fingers  wliich  they  support. 

The  fingers  5  in  number,  are  usually  counted  from  the 
thumb  to  the  httle  finger.  They  are  often  referred  to  also 
by  their  proper  names,  viz.  the  thumb,  the  fore-finger,  the 
mid-finger,  the  ring-finger  and  the  little  finger.  Each  finger 
consists  of  more  than  one  elongated  bone— the  thumb  of  two 
bones  besides  its  metacarpal,  and  each  of  tlie  other  fingers 
of  tlrree  such  bones,  hence  we  speak  of  the  first  and  second 
bones  of  the  thumb,  and  the  first,  second,  and  third  bones  or 
phalanges  of  the  smaller  fingers. 

After  the  student  has  extended  his  knowledge  of  the  hand 
thus  far  he  must  go  more  minutely  to  work  and  get  a  knowledge 
of  the  individual  bones,  so  that  he  may  be  able  to  distinguish 
them  easily  from  each  other.  This  knowledge  can  only  be 
obtamed  by  a  practical  examination  of  tlie  bones.  The  bones 
of  the  carpus  are  distmguished  generally  by  the  peculiarity 
ot  their  forms,  and  their  names  to  some  extent  indicate  that 
peculiarity. 

The  metacarpal  are  much  more  easily  distinguished  by  the 
diflerence  of  form  existing  in  their  superior  extremities,  and  the 
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phalanges  are  distinguished,  the  first  and  second  by  tlie  pecu- 
liarity of  their  articulating  extremities,  and  the  last  by  their 
form. 

Muscles  attached  to  the  carpus.  1st.  To  the  os  pisiforme 
flexor  carpi  ulnaris  and  abductor  minimi  digiti.  2d.  To  the 
trapezium — flexor  ossis  metacarpi  poUicis,  flexor  brcvis  pollicis, 
abductor  pollicis  and  semi  interosseus.  3d.  To  the  os  trape- 
zoides—?aTt  of  the  flexor  bvevis  pollicis,  4ih.  To  the  os  mag- 
num— Flexor  brevis  pollicis.  5th.  To  the  os  unciform^— Flexor 
brevis  minimi  digiti,  abductor  ossis  metacarpi  m.  digiti. 

Muscles  attached  to  the  metacarpus.  To  the  first  metacarpal 
bone,  flexor  ossis  metacarpi  pollicis,  semi  interosseus,  extensor 
primus  pollicis. 

To  the  second  metacarpal  bone.  Semi  interosseus,  second 
palmar  interosseus  or  posterior  indicis,  prior  medii,  flexor  carpi 
radialis,  extensor  carpi  radialis  longior. 

To  the  third  metacarpal  bone.  Prior  medii,  posterior  medu, 
abductor  pollicis  and  extensor  carpi  radialis  longior. 

To  the  fourth  metacarpal  bone.    Posterior  medii,  posterior 

annularis.  •    i   •  ^ 

To  the  fifth  metacarpal  bone.  Interosseus  auricularis,  flexor 
ossis  metacarpi  minimi  digiti,  extensor  carpi  ulnaris. 

Attachment  of  muscles  to  bones  of  the  fingers. 

To  the  thumb.  Abductor,  opponens,  flexor  brevis,  abductor 
flexor  longus,  extensor  secundus,  and  tertius  pollicis. 

To  the  fore-finger.  Semi  interosseus,  first  lumbricalis,  adduc- 
tor, part  of  extensor  communis  digitorum,  flexor  sublimis  and 
profundus  digitorum. 

To  the  mid-finger.  Prior  and  posterior  medn,  second  lumbri- 
calis, part  of  extensor  communis  digitorum— part  of  flexor  digi- 
torum sublimis  and  profundus.  _  , 

To  the  ring-finger.  Prior  and  posterior  auricularis,  third  lum- 
bricalis, part  "of  extensor  communis  digitorum,  part  of  flexor 
diffitorum  sublimis  and  profundus.  .     .  , 

To  the  little  finger.  Abductor,  flexor  brevis,  interosseus 
auricularis,  lumbricalis,  extensor  proprius,  part  of  extensor 
communis,  flexor  sublimis  and  profundus. 

In  studying  the  bones  of  the  Superior  Extremrtij,  the  stu- 
dent should  turn  his  attention  very  particularly  to  tlie  articu- 
lating surfaces  of  these  bones,  as  these  constitute  the  key  to 
the  osteology  and  myology  of  the  limb,  and  this  knowledge  is 
conducive  to  many  important  purposes  in  the  practice  of  sur- 
gery. 

INFERIOR  OR  PELVIC  EXTREMITY. 

In  the  great  subdivisions  of  the  limb,  the  inferior  extrmity 
strikingly  resembles  the  superior;  it  consists  of  four  similar 
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subdivisions, — a  haunch,  a  thigh,  a  leg,  and  a  foot,  The  haunch 
consists  of  tliree  bones  in  the  young  subject— a  superior,  the 
iUum ;  an  inferior,  the  ischium :  and  an  anterior,  the  pubes, 
which  with  age  are  united  into  one  piece,  and  denominated  the 

OS  INNOMINATUM. 

Situation.  Lateral  and  anterior  part  of  the  pelvis,  of  which 
it  forms  a  considerable  part. 

Form.  Quadrilateral,  narrower  in  the  middle  than  at  the 
two  extremities,  and  twisted.  It  presents  two  surfaces— an  ex- 
ternal and  an  mternal ;  and  four  raargms— a  superior,  an  mte- 
rior,  an  anterior,  and  a  posterior. 

Processes.  On  the  external  surface :  superior  gluteal  line, 
inferior  gluteal  line,  brim  of  the  acetabulum  cavity.  On  the  in- 
ternal surface:  tuberosity  of  the  crest,hnea  ilio-pectinea,  inclined 
plane  of  ischium,  superior  margin  or  crest  of  ilium,  inferior 
margin  or  descending  ramus  of  pubes,  and  ascending  ramus  of 
ischium.  On  the  anterior  margin:  anterior  superior  spinous 
process  of  ilium,  anterior  inferior  spinous  process  of  ilium, 
ileo-pectineal  eminence,  spine  of  pubes,  angle  of  pubes.  On 
the  posterior  margin :  posterior  superior  spine  of  ilium,  poste- 
rior inferior  spine  of  ilium,  spine  of  ischium,  tuberosity  of 
ischium. 

Depressions.  Dorsum  of  the  ilium,  cotyloid  or  acetabulum 
cavity,  obturator  foramen,  iliac  fossa,  auricular  surface,  ischia- 
tic  notch. 

Muscles  attached.  1st,  To  external  surface:  gluteus  maxi- 
mus,  medius,  minimus,  tensor  vagmae  femoris,  curved  head  of 
the  rectus  femoris,  obturator  externus,  adductor  longus,  brevis 
and  magnus. 

2d,  To  internal  surface  :  iliacus  internus,  obturator  mternus, 
levator  ani. 

3d,  To  superior  margin, :  obliquus  externus  et  internus  abdo- 
minis, transversalis  abdominis,  latissimus  dorsi,  quadratus  lum- 
borum,  longissimus  dorsi,  sacro  lumbalis. 

4th,  To  inferior  margin  :  gracihs,  erector  penis  or  clitoridis, 
transversus  perinei. 

5th,  To  anterior  margin :  sartorius,  rectus  femoris,  psoas  par- 
vus, pectineus,  rectus,  pyramidalis. 

Gth,  To  posterior  margin  :  gemini,  ischio-coccygeus,  quadra- 
tus femoris,  biceps,  semi-memljranosus,  semi-tendinosus. 

By  tlie  union  of  the  ossa  innominata  with  the  sacrum  and 
coccyx,  an  osseous  circle  of  great  importance  is  formed,  deno- 
minated 

THE  PELVIS. 

This  part  of  the  skeleton  cannot  be  too  carefully  examined 
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by  the  student.  He  should  direct  his  attention  to  the  follow- 
ing particulars  : — The  form  of  the  pelvis :  its  external  surface, 
and  the  relations  of  the  acetabulum  cavity  to  the  various  parts 
of  this  surface :  its  internal  surface,  and  its  division  into  an 
upper  and  lower  cavity ;  the  form  and  dimensions  of  the  upper 
cavity ;  the  form  and  dimensions  more  particularly  of  the 
lower  cavity  or  pelvis  commonly  so  called ;  its  brim  or  inlet, 
and  extent  of  its  various  diameters ;  its  inferior  aperture  or 
outlet,  and  its  various  diameters;  its  depth  all  round  the 
cavity ;  the  axis  of  the  brim ;  the  axis  of  the  outlet ;  the  ex- 
ternal circumference  of  the  whole  pelvis,  superiorly  and  in- 
feriorly. 

The  student  should  also  compare  the  male  and  female  pelvis, 
and  note  their  differences  in  size,  strength,  configuration,  &c. 

FEMUR. 

Situation.  In  the  thigh,  stretching  from  the  pelvis  to  the 
leg. 

Form.  Cylindrical,  longer,  stronger,  and  heavier  than  any 
other  bone  in  the  body ;  it  consists  of  the  following  parts — a 
head  or  hall — a  neck — a  shaft  or  body  and  two  condyles,  an 
external  and  internal. 

Processes.  Besides  the  subdivisions  of  the  hone  above  men- 
tioned, we  find  on  the  shaft  the  trochanter  major,  trochanter 
minor,  anterior  inter-trochanteral  line,  posterior  inter-trochan- 
teral  line,  linea  asp  era,  external  and  internal  branches  of  supe- 
rior hifui-cation  of  linea  aspera,  external  and  internal  branches 
of  inferior  bifurcation  of  linea  aspera,  tuberosities  of  condyles. 

Depressions.  Digital  cavity  of  trochanter  major,  trochlea, 
inter-condylar  fossa. 

Muscles  attached.  To  trochanter  major :  gluteus  medius  mi- 
nimus, pyriformis,  gemini,  and  obturatores.  To  trochanter 
minor:  psoas  magnus  and  iliacus  in,ternus.  To  shaft:  quad- 
ratus  femoris,  pectineus,  gluteus  maximus,  adductor  brevis, 
longus,  and  magnus,  biceps,  vastus  externus,  vastus  internus 
and  crureus.  To  condyles :  gastrocnemius  extr.,  popliteus  and 
plantar  is. 

In  the  Leg,  three  bones  are  found,  two  of  which  run  parallel — 
the  tibia  and  fibula;  the  tibia  forming  the  principal  bone  of 
the  leg,  and  the  fibula  placed  along  its  outer  side  like  a  surgi- 
cal splint ;  the  tliird  bone,  the  patella,  is  more  connected  with 
the  knee  than  the  leg,  and  may  be  viewed  as  an  appendage  of 
the  tibia. 

TIBIA. 

Situation.  Internal  part  of  the  leg,  extending  from  the 
femur  to  the  foot. 


THE  BONES. 


39 


Form.  Triangular  and  prismatic,  and  much  more  expanded 
superiorly  than  interiorly.  It  consists,  1st.  Of  an  upper  extre- 
mity for  the  reception  of  the  condyles  of  the  femur ;  2dly.  Of 
a  shaft,  presenting  three  surfaces — an  internal,  an  external,  and 
a  postei-ior;  and  tlii-ee  margins — an  anterior  or  crest,  an  internal, 
and  an  external ;  and,  3dly,  of  an  inferior  extremity,  chiefly 
adapted  for  the  attachment  of  the  foot. 

Processes.  Superior  spine,  crest,  tuberosity  of  the  crest, 
malleolus  internus. 

Depressions.  Femoral,  superior  fibular  impression,  inferior 
fibular,  astragaloid  fossa. 

Muscles  attached.  Sartorius  gracilis,  semitendinosus,  semi- 
membranosus, popliteus,  soleus,  flexor  communis  digitorum,  ti- 
bialis posticus,  tibialis  anticus,  extensor  poUicis,  extensor 
communis  digitorimi. 

FIBULA. 

Situation.  External  part  of  the  leg,  extending  somewhat 
obliquely  along  the  external  part  of  the  tibia,  from  the  upper 
extremity  of  that  bone  to  the  foot. 

Form.'  A  long  slender  bone,  the  upper  extremity  rounded 
and  protuberant,  the  lower  expanded  and  flatfish,  and  the 
shaft  marked  by  ridges  that  take  a  somewhat  spiral  course. 
The  bone  consists  of  an  upper  extremity  ;  of  a  shaft  that  pre- 
sents tlu-ee  surfaces — an  external,  an  internal,  and  a  posterior ; 
and  thi'ee  ridges  or  margins — an  external,  an  internal,  and  a 
posterior ;  and  of  a  lower  extremity. 

Processes.  Head,  neck,  ridges,  inferior  extremity  or  mal- 
leolus externus. 

Muscles  attached.  Biceps  cruris,  extensor  longus  digitorum, 
extensor  proprius  poUicis,  peroneus  tertius,  peroneus  longus 
and  brevis,  soleus,  tibialis  posticus,  and  flexor  longus  poUicis. 

PATELLA. 

Situation. — Anterior  part  of  the  knee  joint,  and  connected  to 
the  upper  part  of  the  tibia  by  the  patellar  ligament. 

Form. — Triangular,  presenting  two  surfaces — an  external 
and  an  internal ;  two  lateral  margins  ;  a  base  turned  upwards  ; 
and  an  apex  connected  to  the  tibia  by  the  patellar  ligament. 

Muscles  attached. — Rectus  femoris — crurasus,  vastus  externus 
and  vastus  internus. 

FOOT. 

This  is  the  most  complicated  subdivision  of  the  bones  of  the 
lower  limb,  and  will  requke  the  undivided  attention  of  the 
student.  In  studying  this  part  of  anatomy,  he  should  first 
direct  his  attention  to  the  foot  as  a  whole.,  and  then  he  will  be 
prepared  to  examine  each  piece  in  detail.   The  following  points 
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demand  his  consideration: — The  form  of  the  foot;  its  superior 
.or  dorsal  surface ;  its  inferior  or  plantar  surface ;  its  inner  or 
tibial  margin,  corresponding  with  the  great  toe;  its  outer  or 
fibular  margin,  that  which  corresponds  witli  the  little  toe:  its 
posterior  or  calcaneal  extremity,  formed  by  the  heel  bone;  its 
anterior  or  digital  extremity,  formed  by  the  points  of  the  toes 
and  its  connection  with  tlie  bones  of  the  leg. 

The  foot,  like  the  hand,  must  be  farther  viewed  as  consisting 
of  three  grand  subdivisions — the  tarsun,  the  metatarsus,  and  the 
toes  :  the  tarsus  consisting  of  seven  bones  curiously  connected; 
the  metatarsus  of  five  bones  ;  and  the  toes  of  fourteen  bones  or 
phalanges,  besides  the  two  supernumerary  ossa  sessamoidea. 

Having  made  himself  acquainted  with  the  great  outlines  of 
the  foot,  the  student  must  next  proceed  to  a  closer  and  more 
minute  examination  of  each  bone.  He  must  learn  to  distinguish 
each  bone  and  every  surface,  lioth  articulating  and  non-articu- 
lating which  each  presents. 

The  tarsal  bones  may  be  arranged  into  a  superior  and  internal 
or  tibial  range,  and  into  an  inferior  and  external  or  filjular 
range.  In  the  first  we  find  the  astragalus,  the  os  ntiviculare, 
and  three  cuneiforme  bones — an  inner,  a  middle,  and  an  exter- 
nal ;  and  in  the  second,  the  os  calcis  and  os  cuboides. 

The  metatarsal  bones,  five  in  number,  are  elongated  bones, 
extending  side  by  side  from  the  tarsal  bones  to  the  toes,  and  in- 
dicated most  frequently  by  their  numerical  names,  counting 
from  the  great  toe  towards  the  little  toe. 

The  toes,  five  in  number,  are  usually  referred  to  by  their 
numerical  names ;  the  great  toe  being  first,  counting  them 
in  succession  to  the  little  toe,  which  is  the  fifth.  Each  toe  con- 
sists of  three  bones,  with  the  exception  of  the  great  toe,  which 
has  only  two ;  hence  we  refer  to  the  first  and  second  bone  of 
the  great  toe,  and  the  first,  second,  and  third  phalanges  or  bones 
of  the  smaller  toes. 

The  bones  of  the  tarsus  can  be  easily  distinguished  by  the  pe- 
culiarities of  form  and  differences  in  size. 

The  metatarsal  resemble  each  other  more  strikingly  both  m 
form  and  size,  but  they  can  be  easily  distinguished  by  the  pecu- 
liarities of  form  of  their  posterior  articulating  extremities. 

The  bones  of  the  toes  can  be  distinguished  by  their  relative 
size,  by  the  peculiarities  of  their  articulating  extremities,  and  by 
their  forms. 

Muscles  attached  to  the  TarsM*.— Gastrocnemius,  soleus,  plan- 
taris,  til)ialis  posticus,  flexor  brevis  digitorum,  adductor  pollicis, 
flexor  brevis  minimi  digiti,  and  flexor  brevis  poUicis  pedis,  ex- 
tensor brevis  digitorum,  abductor  and  flexor  brevis  pollicis,  ab- 
ductor minimi  digiti,  flexor  digitorum,  accessorius,  tibialis  anti- 
cus,  peroneus  longus. 
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Muscles  attached  to  the  Metatarsus. — Interossei,  transversalis 
pedis,  tibialis  anticus,  pcroneus  longus,  adductor  poUicis  pedis, 
peroneus  brevis,  abductor  and  flexor  brevis  minimi  digiti 
pedis. 

Muscles  attached  to  the  Toes. — Extensor  longus  and  brevis 
digitorum  pedis,  interossei,  flexor  longus  and  brevis  digitorum 
pedis,  lunibricales,  flexor  longus  and  brevis  pollicis  pedis,  abduc- 
tor pollicis,  and  extensor  longus  pollicis  pedis. 

OSSA  SESSAMOIDEA. 

Situation. — Connected  with  certain  joints  of  the  fingers  and 
toes.  Number. — Usually  two  are  found  in  each  of  the  meta- 
carpo-digital  and  metatarso-digitai  articulations  respectively  of 
the  thumb  and  great  toe. 

Porm. — They  vary  both  in  form  and  size,  but  resembling 
usually,  as  the  name  denotes,  the  sessamum  seed. 

A  Skeleton.,  properly  so  called,  does  not  exist  in  invertebrated 
animals,  although  that  appellation  has  been  given  to  some  of 
the  harder  textures  of  these  animals  by  some  comparative  ana- 
tomists. These  hard  textures  are  the  parts  analogous  to  the 
skeleton  of  higher  animals,  and  adapted  for  similar  uses,  and 
found  sometimes  on  the  exterior,  and  in  other  instances  in  the 
interior  of  the  animal.  When  placed  externally,  even  though 
unorganised,  they  increase  with  the  growth  of  the  animal  of 
which  they  form  as  it  were  an  appendage.  The  hardness  of 
these  skeletons,  or  skeleton-like  textures  in  all  animals,  is  at- 
tributable to  certain  earthy  substances  wliich  in  various  ways 
are  mcorporated  with  the  animal  textures.  These  earthy  mate- 
rials are  not  the  same  in  all  animals,  yet  they  do  not  present 
such  a  variety  as  the  appearance  of  diff'erent  animals  would  lead 
us  to  suppose.  Silica,  carbonate  of  lime,  or  phosphate  of  lime, 
only,  enters  into  their  composition.  In  the  lowest  of  the  radiated 
animals,  silica  is  found  ;  in  the  molluscous  classes,  carbonate  of 
lime  ;  carbonate  and  some  phosphate  of  lime  in  the  articulated 
animals;  and  in  the  vertebrated  animals,  the  phosphate  of  lime 
constitutes  the  chief,  almost  the  sole  ingredient. 

The  most  complicated  and  perfect  skeletons  are  found  in 
the  vertebrated  animals.  In  all  such  animals  the  hones  are 
numerous  and  highly  organised,  yet  they  vary  remarkably  in 
number,  in  physical  and  chemical  properties  as  well  as  form,  in 
the  different  classes,  orders,  genera,  and  species,  and  to  the 
chief  of  these  diff'erences  we  shall  now  briefly  refer. 

1st,  Diversities  exist  in  the  number  and  disposition  of  pieces 
composing  the  skeleton.  In  the  ophidian  reptiles,  the  skeleton 
consists  of  a  head  and  trunk,  the  limbs  are  wanting.  In  the 
batrachian  reptiles  we  find  no  ribs,  and  the  spine  is  defective. 
In  cetaceous  anunals  a  cartilaginous  tail  takes  the  place  of 
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posterior  extremities,  and  the  anterior,  though  existing,  are  cur- 
tailed of  their  fair  proportions  and  converted  into  fins.  In  fish, 
the  extremities  are  found  uniformly  under  the  form  of  fins,  and 
some  fish  want  tliese  appendages  in  a  greater  or  less  degree. 

2d,  Diversities  exist  in  the  connection  and  relationship  of 
the  bones  of  the  skeleton.  In  many  animals,  all  the  bones  of  the 
skeleton  are  closely  connected  by  ligaments.  In  many,  a  less 
close  connection  exists,  and  in  various  degrees.  In  some  annuals 
the  OS  hyoides  is  the  only  insulated  piece.  In  others,  the 
clavicles  lie  floating  among  the  muscles.  In  others,  the  upper 
extremities  are  wholly  ununited  ;  and  the  bone  of  the  penis  of 
many  mammalia,  and  the  bony  circle  of  the  sclerotica  of  birds, 
and  the  muscular  bones  of  many  fishes,  are  du'ectly  connected 
with  no  other  osseous  part. 

.3d,  Diversities  exist  in  the  colour  of  bones.  The  bones  in  all 
animals  are  generally  of  a  white  or  whitish  colour.  In  some 
fish,  as  the  garpike,  they  are  green,  and  in  some  varieties  of 
the  common  fowl  they  are  black.  (Blumeribach). 

4th,  The  structure  of  bone  varies  in  different  classes  of  ani- 
mals, and  in  the  same  animal  at  different  periods  of  life.  In  the 
higher  animals  the  bones  are  cancellated  and  filled  with  an 
oleaginous  fluid,  the  marrow,  which  varies  in  consistency  m 
difl'erent  animals.  In  the  bones  of  birds,  the  marrow  is  gener- 
ally wanting:  they  are  usually  light  and  dry,  and  hollow,  for 
containing  atmospheric  air.  In  mammalia  and  birds  the  bones 
are  smooth,  fine  and  dense  in  the  grain  or  texture.  In  reptiles 
they  exhibit  a  coarser  texture,  and  in  fishes  they  have  a  softer, 
jnore  transparent,  and  horny  appearance  from  the  greater 
quantity  of  gelatine  they  contain. 


SECTION  SECOND.— OF  THE  ARTICULATIONS. 

An  articulation  is  formed  by  the  natural  apposition  of  two  or 
more  bones. 

All  the  articulations  of  the  human  body  may  be  arranged 
into  two  classes:  1st,  the  immovable;  and,  2d,  the  movable. 
The  immovable,  formed  by  the  direct  contact  of  bones,  so  knit 
together  as  to  admit  of  no  perceptible  motion,  and  the  movable 
formed  generally  (though  not  in  every  instance)  by  osseous 
pieces,  with  intervening  and  adventitious  connecting  media,  and 
moulded,  and  otherwise  adapted  for  a  variety  of  motions. 
The  Immovable  junctions  are  found  exclusively  in  th.e  cra- 
nium, and  are  effected  in  one  of  three  ways.    1st.  In  sonu^, 
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by  the  direct  and  mutual  penetration  of  opposite  margins ;  2d, 
by  a  small  degree  of  mutual  penetration,  and  by  the  overlap- 
ping of  one  of  the  bones  over  the  other ;  and,  od,  by  a  small 
degree  of  mutual  penetration,  and  by  the  jjui^mo/ overlapping  of 
opposite  bones. 

'Id.  The  movable  articulations  are  of  two  kinds — the  capsu- 
lar and  non-capsular,  or  those  joints  that  are  lubricated  by  the 
secretion  of  a  synovial  capsule,  or  secreting  apparatus,  and  those 
in  which  that  apparatus  is  not  requii-ed,  and  is  consequently 
awantiug.  Between  these  kinds  of  joints  there  is  a  broad 
line  of  demarcation.  The  one  is  complex  in  structure,  and  the 
other  compai-atively  simple.  In  the  former,  motion  is  performed 
by  the  gliding  of  smooth  and  free  surfaces  upon  each  other, 
while  in  the  latter  motion  is  permitted  by  the  elasticity  of  a 
connecting  intermedium.  The  osseous  junctions  of  the  upper 
and  lower  limbs  are  exemplificatior.s  of  the  first,  and  those  of 
the  pelvis  and  vertebral  column  of  the  second. 

In  the  capsular  articulations,  the  following  textures  are 
found  :  1st,  bone ;  2d,  cartilage  ;  3d,  synovial  membrane  ;  4th, 
ligament,  and  in  some  few,  fibro-cartilage. 

The  osseous  parts  of  the  joints  are  beautifully  moulded  to 
each-  other.  Their  articulating  surfaces  present  less  variety 
than  miglit  at  first  view  be  supposed.  They  are  formed  in  one 
of  two  ways,  either  by  surfaces,  one  of  which  is  simply  con- 
vex, the  other  correspondingly  concave,  although  the  degree  of 
concavity  and  convexity  may  vary  in  different  joints,  from  sur- 
faces almost  flat,  to  the  well-formed  ball  and  socket;  or,  2dly, 
by  surfaces,  which  though  convex  and  concave,  like  the  former, 
are  more  complicated,  the  convex  surface  being  also  traversed 
by  a  groove,  and  the  concave  hy  a  corresponding  ride.  All  the 
pulley-like  joints,  commonly  called  hinge-joints,  are  of  this 
kind. 

The  ai-ticulating  surfaces  of  bones  are  covered  with  Cartilage* 

*  Cartilage,  like  bone,  consists  of  animal  and  mineral  matter  ;  the 
animal  matter  consisting  of  very  condensed  cellular  membrane,  blood- 
vessels, and  probably  nerves  and  absorbents,  althoiigli  the  low  degree  of 
vitality  which  it  enjoys  has  led  many  to  doubt  the  existence  of  these 
last  textures  :  the  mineral  matter  consists  of  the  phosphate  of  lime. 

The  chemical  composition  of  cartilage,  according  to  Sir  Humphrey 
Davy,  is  tlie  following  :— albumen,  44  5  ;  water,  55  0  ;  and  phosphate 
of  lime,  0-5. 

Cartilages  are  divided  into  the  temporary  and  permanent— the  first, 
forming  tiie  nidus  for  bones,  disappears  with  the  development  of  the  os. 
seous  texture  :  the  second,  not  subject  to  the  osseous  transformation,  is 
found  under  three  conditions  in  the  body — 1.  Where  it  forms  organs,  as 
the  larynx,  ribs,  &c. ;  2.  Where  it  enters  into  the  structure  of  the  joints ; 
and  3.  Where  it  lines  grooves,  and  depressions  in  bones  for  facilitating 
tlie  motion  of  tendons. 
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a  solid,  polished,  and  very  elastic  substance,  of  a  pearl}-^  white 
colour  ;  and  although  apparently  of  a  homogeneous  structure, 
its  fibrous  and  laminated  texture  may  be  demonstrated  by  ma- 
ceration. The  fibres  of  articulating  cartilages  are  found  uni- 
formly to  mn  in  the  same  direction  as  those  of  the  bone  from 
which  thev  emanate,  and  to  become  soft  towards  then-  free  or 
synovial  extremities. 

The  synovia/ capsule  is  an  essential  part  of  these  articulations. 
It  consists  of  a  shut  sac,  in  many  instances,  of  extreme  delicacy, 
that  adheres  fimily,  and  adapts  itself,  to  the  parts  it  is  in- 
tended to  lubricate ;  while  non-adhering  surface  is  turned  to 
the  interior  of  the  joint,  and  secretes  the  synovia.  This  fluid, 
so  denominated  from  its  resemblance  to  the  white  of  egg,  is 
transparent,  viscid,  and  heavier  than  water. 

Its  chemical  analysis,  according  to  Su-  Humphrey  Davy,  is  as 
follows: — 

Two  parts  of  synovia  contains  water  98-3 ;  gelatine  and  mu- 
cilage -93 ;  albumen  'SS ;  muriate  of  soda  -23,  with  traces  of 
fixed  alkali  and  phosphate  of  lime. 

Although  the  synovial  membranes  connect  the  bones  as  well 
as  secrete  and  contain  the  synovia,  still  the  principal  coimecting 
parts  are  the  ligaments. 

The  Ligaments  are  firm  and  elastic  bundles  of  fibres  of  a  sil- 
very-white colour,  arranged  in  a  parallel  du-ection,  strengthened 
by  cross  fibres,  and  imbedded  in  cellular  membrane.  The  liga- 
mentous texture  is  adapted,  by  its  great  strength  for  retaming 
the  bones  in  apposition,  and  counteracting  the  forces  that  tend 
to  their  displacement.  The  ligaments  exist  under  three  modifi- 
cations— the  orbicular,  or  purse-like;  the  flat;  and  the  cord-like; 
the  first  encase  certain  joints,  the  second  found  under  difi'erent 
forms,  as  the  triangular,  quadrangular,  strengthen,  and  pro- 
tect large  portions  of  the  synovial  apparatus ;  and  the  third,  by 
then-  rope-like  qualities,  are  almost  exclusively  adapted  for 
binding  the  bones  firmly  together. 

The  fihro-cartilages  are  so  denominated  because  they  partake 
of  the  property  both  of  the  fibrous  and  cartilaginous  textures  ; 
possessing  the  flexibility  of  the  one,  and  the  elasticity  of  the 
other.  This  texture,  consisting  of  cartilage,  embedded  in  a 
densely  fibrous  tissue,  is  found  entering,  1st,  into  the  formation 
of  organs,  as  the  ala;  of  the  nose,  eyelids,  external  ear,  and  tra- 
chea; 2d,  into  the  structure  of  the  articulations;  and,  3d,  into 
canals,  for  the  transmission  of  the  tendons  of  muscles.  The  in- 
terarticular  fibro-cartilages  are  formed  of  concentric  laminae, 
and  are  generally  thickest  at  the  part  turned  to  the  circumfer- 
ence of  the  articulation.  Some  of  them,  besides,  separate  com- 
pletely, and  others  only  partially,  the  bones  between  which  they 
are  placed. 
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It  is  difficult  to  assign  a  satisfactory  use  to  the  articular  fibro- 
cartilages.  They  have  been  suppot^ed  to  facilitate  motion,  by 
acting  like  friction  wheels  in  machinery  ;  but  they  are  not  pe- 
culiar to  joints  susceptible  of  the  greatest  motion,  or  subjected 
to  the  greatest  pressure.  They  are  found  only  in  the  following 
joints :  the  temporo-maxillary,  the  sterno-clavicular,  the  ulno- 
carpal,  and  the  femoro-tibial ;  but  none  of  these  joints  enjoy 
the  latitude  of  motion  of  the  shoulder  joint,  or  pressure  of  the 
tibio-tarsal  articulation.  They  probably  serve  three  purposes — 
1st,  to  deepen  articulating  sockets;  2d,  to  facilitate  motion; 
and,  3d,  to  increase  the  extent  of  the  synovial  surface  of  the 
joints. 


The  following  is  a  list  of  all  the  movable  joints  of  the  body, 
Capsular  and  Non-capsular,  with  a  notification  of  the  liga- 
ments entering  into  each  jomt. 

Temporo-Maxillanj. — Ligaments  :  capsular,  external  lateral,  internal 
lateral".  Accessary  ligaments  :  stylo-maxillary,  inter-maxillary,  inter- 
nal fibro-cartilage. 

Hyoideal. — Ligaments  :  stylo-hyoideal. 

Vertcbro-Cranial,  or  \st  Cervico-Fertebral. — Ligaments  :  capsular,  an- 
terior, posterior. 

Atlc-Axoidnt. — Ligaments:  capsular,  transverse  of  the  atlas,  odontoid. 

Vertebral. — Ligaments:  capsular,  anterior  common  vertebral,  posterior 
common  vertebral,  inter-vertebral,  supra  spinous,  yellowish,  inter- 
spinous. 

Sacro-Coccygeal. — Ligaments:  anterior,  posterior. 

Ilio-Sacral.— Ligaments:  ilio-lumbar,  great  sacro-sciatic,  little  sacro- 
sciatic,  anterior  and  posterior  sacro-iliac. 

Pubic. — Ligaments:  inter-pubic,  sub-pubic,  anterior  pubic. 

Costo-Vertebral. — Ligaments:  capsular,  radiated,  internal,  1st,  2d,  and 
3d  transverse. 

Costo-Sternal. — Ligaments:  capsular,  anterior,  posterior. 

Sterno-Clavicular. — Ligaments:  capsular,  anterior,  posterior,  inter- 
clavicular, costo-clavicular,  inter  articular  fibro-cartilage. 

Cleido-Hcapular. — Ligaments:  capsular,  superior,  conoid,  trapezoid. 

Brachio-Scapular,  or  fSlwuldcr  Joint. — Ligaments:  capsular,  coraco- 
humeral,  glenoid.    Adventitious  ligaments:  triangular  deltoid  coracoi  d. 

Bracliio-Cubito-Uadial,  or  Elbow  Joint  Ligaments:  capsular,  internal 

lateral,  anterior,  posterior. 

Radio-Ulnar. — Ligaments:  superior  capsular,  annular,  round,  interos- 
seous, inferior  capsular,  triangular  fibro-cartilage. 

Uadio-Carjial,  or  IFrist-Joint. — Ligaments:  capsular,  external  lateral, 
internal  lateral,  anterior,  posterior. 

Carpal. — Ligaments:  (Of  bracliial  range,)  inter  scapho-lunar,  posterior 
scapho-lunar,  anterior  scapho-lunar,  inter  hino-i)yramidal,  anterior 
luno-pyramidal,  posterior  luno-pyramidal,  pyramido-pisi formal.  {OJ 
digital  range,)  anterior  trape/o-tra]>ezuidal,  posterior  trapezo-trapezoi- 
dal,  inter-trapezo-trapezoidal,  anterior  trapezoido-magnal,  posterior 
trapezoido-magnal,  inter  trapezoido-magnal,  anterior  magno-unci- 
lormal,  posterior  magno-unci formal,  inter  magno-unciformal.  (Com- 
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mon  to  both  rangns,)  anterior  carpal,  posterior  carpal,  external  lateral, 
iiitenial  lateral,  capsular. 

Carpu-Mt'tacarpal — Ligaments:  capsular,  anterior,  posterior. 

Metacarpal. — Ligaments:  Capsular,  3  superior  anterior  transverse,  3 
superior  posterior  transverse,  inferior  transverse. 

Metacarpo-Digilal — Ligaments:  capsular,  external  lateral,  internal 
lateral,  1st,  2d,  3d,  and  4th  anterior. 

Digital, — Ligaments:  capsular,  external  lateral,  internal  lateral,  an- 
terior. 

Ilio-Femoral,  or  Hip-Joint. — Legaments:  capsular,  teres,  cotyloid. 

Femoru-Tibial  or  Knee-Joint. — Ligaments:  capsular,  patellar,  posterior, 
external  lateral,  internal  lateral,  adipose,  anterior  crucial,  posterior 
crucial,  external  semilunar  fibro-cartilage,  internal  semilunar  fibro- 
cartilage,  anterior  transverse. 

Fihulo-Tihial. — Ligaments:  superior  capsular,  anterior  superior,  pos- 
terior, superior,  interosseous,  anterior  triangular,  posterior  triangular, 
inferior  interosseous. 

Tihio-Peroneo-Tarsal,  or  Ankle-Joint. — Ligaments :  capsular,  internal 
lateral,  anterior  external  lateral,  middle  external  lateral,  posterior  ex- 
ternal lateral. 

Tarsal — Ligaments  :  capsular,  external  astragalo-calcaneal,  posterior 
astragalo-calcaneal,  inter  astragalo-calcaneal,  external  calcaneo-scaph- 
oideal,  inferior  calcaneo-scaphoidal,  astragalo-scaphoidal,  superior  cal- 
caneo-cuboidal,  inferior  calcaneo  cuboidal,  inter  scaphoido-cuboidal,  su- 
perior scaphoido-cuboidal,  superior  cuboido-cuneiformal,  inferior  cuboi- 
do-cuneiformal,  scaphoido-cuneiformal  superior  (1st,  2d,  3d),  scaphoi- 
do-cuneiformal  inferior  (lst,8d,  3d),  superior  cuneiformal  (1st,  2d),  in- 
ferior cuneiformal  (1st,  2d.). 

Tarso-Melatarsal. — Ligaments:  capsular,  1st,  2d,  3d,  4th,  5th  dorsal, 
1st,  2d,  3d,  4th,  5th  plantar. 

Metatarsal. — Ligaments :  3  dorsal — 3  plantar. 

Metatarso-Digital. — Ligaments  :  capsular,  internal  lateral,  external 
lateral,  inferior. 

Digital. — Ligaments  :  capsular,  external  lateral,  internal  lateral,  an- 
terior. 
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THE  MUSCULAR  SYSTEM. 

The  muscular  system  consists  of  an  assemblage  of  organs, 
denominated  muscles,  by  which  the  motions  of  the  body  are 
performed.  Each  muscle  has  properties  common  to  the  muscu- 
lar system,  and  others  peculiar  to  itself.  The  first  are  those 
appertaining  to  the  muscular  tissues  generally;  and  the  second 
ai'e  those  dependent  on  the  peculiarity  of  situation  and  use. 

The  muscular  texture  is  a  peculiar  substance,  arranged  in  the 
form  of  fibres  of  extreme  slenderness.  When  examined  by  the 
naked  eye,  soon  after  death,  these  fibres  are  soft  but  solid;  and  in 
the  human  being,  though  not  in  all  animals,  of  a  reddish  colour. 
They  ai-e  placed  close  together,  and  usually pai*allel  to  each  other. 
Generally  speaking,  this  texture  is  arranged  in  one  of  two  ways: 
first,  in  masses  of  various  forms  and  sizes;  and  secondly,  in  thin 
layers.  The  muscles  of  volimtary  motion,  or  those  that  move 
the  bones,  are  of  the  first  kind:  and  the  mvoluntary  muscles, 
or  those  concerned  in  the  vital  actions,  are  of  the  second  descrip- 
tion. By  examining  a  muscular  fibre  with  the  microscope,  it 
is  seen  to  consist  of  a  vast  number  of  minuter  fibres,  which  are 
called  filaments.  Prochaska,  who  has  devoted  much  of  his  time 
to  the  investigation  of  this  subject,  maintains  that  the  ultimate 
filament  of  the  muscular  fibre  is  discernible  with  a  good  micro- 
scope ;  and  he  says  that  it  is  always,  and  in  every  muscle  of 
every  animal,  of  the  same  magnitude.  He  calculates  its  size 
to  be  about  l-5th  part  of  the  diameter  of  the  red  globule  of  the 
blood.  Some  physiologists,  however,  believe  that  no  elemen- 
tary or  ultimate  muscular  filament  exists;  and  they  farther 
maintain  that  there  is  no  end  to  the  subdivision  of  the  fila- 
ment, but  the  imperfection  of  our  senses  and  the  instruments 
we  employ.  As  the  infinite  divisibility  of  matter  is  a  doctrme 
now  generally  rejected  by  philosophers,  it  is  extremely  pro- 
bable that  the  division  of  the  muscular  fibre  stops  at  the  point 
indicated  by  Prochaska,  and  that  this  fidament  possesses  all 
the  physical,  chemical,  and  physiological  properties  of  the 
muscular  texture.  These  filaments  arc  first  laid  together  in 
such  numbers  as  may  form  a  fibre ;  fibres  thus  formed  are 


48 


THE  MUSCULAR  SYSTEM. 


joined  together  so  as  to  constitute  larger  fibres  or  bundles 
(fasciculi);  and  by  the  union  of  tliese  lai'ger  bundles  or  fasci- 
culi, the  muscles  so  called  are  pi'oduced. 

Prochaska  states,  as  the  result  of  his  observations,  that  the 
ultimate  or  primary  muscular  filaments  are  naked,  or  not 
covered  by  cellular  texture.  This  does  not  hold  good  with  re- 
gard to  the  fibres  and  fasciculi ;  cellular  membrane  obviously 
connecting  them  together,  and  constituting,  altogether,  a  large 
portion  of  every  muscle.  By  cutting  any  muscle  across,  we 
can  easily  demonstrate  the  relation  which  the  cellular  mem- 
brane bears  to  the  muscle  as  a  whole,  and  to  its  fasciculi  and 
fibres.  We  observe,  1st,  a  layer  which  surrounds  the  Avhole 
muscle ;  2d,  processes  which  are  detached  from  the  mncr  sur- 
face of  this  general  sheath,  and  form  smaller  sheaths  for  the 
fasciculi ;  and  lastly,  similar  prolongations  proceeding  from  the 
sheaths  of  the  fasciculi  surround  the  fibres.  Cellular  membrane 
then  forms  the  connecting  medium  of  every  subordinate  part 
of  a  muscle  (if  we  except,  upon  the  authority  of  Prochaska,  the 
ultimate  filaments),  in  the  same  manner  as  it  binds  together 
the  fleshy  masses  that  form  collectively  the  muscular  system. 

The  microscopic  observations  of  Bauer  and  Sir  E.  Home,  of 
Prevost  and  Dumas,  and  Beclard,  lead  to  the  conclusion  that 
the  ultimate  muscular  filament  is  composed  of  globules,  like 
the  central  part  of  the  globules  of  the  blood,  deprived  of  their 
colouring  matter,  and  arranged  in  a  lineal  manner,  connected 
by  a  transparent  gelatinous-like  substance.  We  have  no  rea.son 
to  believe,  however,  that  these  globules  are  hollow  or  vesicular, 
or  consist  of  the  termination  of  vessels  or  nerves,  or  are  formed 
by  any  modification  of  the  cellular  texture,  but  that  they  con- 
sist, or  enter  into  the  formation  of  a  texture,  sui  generis,  and 
which  consequentlv  possesses  peculiar  vital  powers. 

The  muscular  fibre  is  plentifully  supplied  by  arteries,  veins, 
lymphatics,  nerves,  and  cellular  membrane,  but  little  is  known 
regarding  the  disposition  of  these  textures  upon  the  ultimate 
muscular  filament.  ^  •    j  c 

The  colour  of  muscle  varies  in  different  annuals,  and  m  dit- 
ferent  parts  of  the  same  animal.  In  man  it  is  red  or  reddish. 
In  many  animals  whitish  or  of  a  light  gi-ey  colour ;  and  the 
slender  fibres  that  form  the  muscular  tunic  of  the  mtestmes 
almost  colourless.  It  is  extremely  probable  that  the  colour  of 
muscle  depends  not  upon  the  blood  contamed  m  the  muscle,  but 
on  some  principle  in  chemical  combination  with  the  fibre,  and 
on  which  the  peculiar  smell  as  well  as  colour  of  the  muscles  in 
diff'erent  animals  depends. 

The  consistency  of  muscle  varies  also  from  causes  that  act 
both  before  and  after  death.  In  the  dead  subject  we  generally 
find  it  soft,  moist,  pUant,  possessing  little  elasticity,  and  easily 
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torn  ;  although  in  the  living  subject,  during  action,  it  is  hard, 
and  its  cohesive  power  or  strength  very  great. 

Chemical  analysis  shows  tliat  muscle  is  composed  of  fibrine 
albumen,  gelatme,  osmazome,  and  salme  substances.  The  salme 
matters  are  common  to  it,  with  other  organic  substances  •  and 
hbrine  m  large  quantity,  and  albumen  and  osmazome  in  smaUer 
proportions,  form  the  peculiar  proximate  principles  of  muscle 

Without  adverting  to  the  effects  produced  upon  the  muscular 
bbre  by  the  action  of  chemical  re-agents,  we  cannot  but  hnpress 
upon  the  mmd  of  the  student  the  propriety  of  cai-efuUy  attend- 
mg  to  that  chemical  process  by  which  muscle  is  converted  into 
adipocere,  as  highly  cui-ious  in  itself,  and  calculated  to  lead  to 
practical  conclusions. 

A  muscle  is  a  fleshy  mass  formed  by  the  aggregation  of  a  num- 
ber ot  fleshy  fasciculi,  and  connected  to  bones  or  the  hard  parts 
by  tendinous  or  aponeurotic  fibres.  Among  the  muscles  a  great 
variety  of /orm  exists,  but  it  is  doubtful  if  any  classification 
will  embrace  all  then-  peculiarities. 

We  might  make  a  general  division  into  the  elongated  and. 
tnejiat,  as  they  diff"er  in  situation  and  the  mode  generally  bv 
which  they  are  attached  to  bones.  The  Jiat  are  chiefly  found 
on  tlie  head  and  trunk,  and  the  elongated,  which  are  usually 
also  more  or  less  rounded,  are  more  confined  to  the  extremities 
or  Imibs.  In  the  flat  muscles,  besides,  the  tendons  in  which 
tney  tei-mmafe  are  generally  membranous  or  aponem-otic, 
wlule  the  tendons  of  the  long  muscles  are  rounded  and  slender, 
and  often  of  considerable  length,  and  thus  capable  of  trausfer- 
rmg  the  power  which  exists  in  the  fleshy  belly  to  a  more  dis- 
tant part  of  the  body  or  limb.  ■'J 

With  a  few  exceptions,  each  muscle,  then,  consists  of  two 
parts:  1.  A /e% portion,  which  is  the  proper  muscular  part, 
and  from  which  the  power  emanates;  and,  2.  A  tendinous  or 
tendinous  parts,  which  advantageously  connect  the  muscular 
part  to  the  osseous,  and  concentrate,  difi^use,  or  transmit  to  a 
distance  the  movmg  power. 

_  Tendons  are  fibrous  textures  of  a  silvery  whiteness,  possess- 
ing some  elasticity  and  much  strength.  Each  tendon  has  two 
extremities  one  of  which  is  generally  buried  in  the  muscle, 
and  he  other  attached  to  the  bone.  The  fibres  of  tendon  re- 
semble those  of  ligament,  but  arranged  somewhat  diff-erently  ; 
tnere  is  m  the  tendon  more  twisting  and  intertwining  of  the 
fibres,  and  probably  more  strength.  It  is  surrounded  llso  like 
ligament  by  a  cellular  investment,  and  not  unfrequently  pro- 
tected from  the  effects  of  friction  by  bursce  mucosae  or  syno- 
vial capsules  which  lie  between  the  tendons  and  hard  parts 
over  which  they  may  glide. 
In  each  muscle  we  recognise  two  ends  or  extremities,  and  a 
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^uiMle  part  ov  Ully.  ,  The_  most  fixed      least  mo^^^ 


these  ex^tremities  is  its  head,  more  frequently  called  its  oWi^m, 
and  the  opposite  extremity,  or  the  most  movable  one,  its  tn- 

^^The  names  of  the  muscles  are  formed  upon  no  single  prin- 
ciple; some  are  derived  from  the  cn-cumstance  of  situation^^ 
epkr^nius,  intercostal;  some  fromybm  as  ^^^^^^^f;^ X^^'- 
tus-  some  from  the  direction  oi  the  fibres,  as  recti,  obliqui, 
some  ?rom  thJ  hones  to  which  they  are  attached,  as  sterno- 
cleTdo-maTtoideus;  some  from  use,  as  flexors,  extensors,  abduc- 

thetSg  Sect,  muscles  are  found  in  one  of  two  states 
that  of  relaxation  and  that  of  contraction.    Relaxation  is  the 
nuie^ent  oTpassive  state  of  a  muscle.    Upon  the  application  of 
Tstl  nXs"  the  muscle  passes  from  a  passive  to.^^^^f  ™- 
rlitmn  •  U.,  surface  which  before  was  smooth  and  soft,  no\%  be- 
eves wrnS^^^^  ^«  the  touch:  its  belly  swells  out 
Xe  its  ends'appvoximate,  and  the  whole  muscle  is  rendered 
Sorter  and  thicker.    This  state  can  continue  for  a  very  short 
iwiod  only   when  it  more  or  less  gradually  disappears,  and 
ernlatSiklbsokite  relaxation.    A  transition  state  must  be 
nas™d  through  by  a  muscle,  before  its  contraction  can  end 
i:TerfeT:i'^atdn.    Its.belly  ^-omes  sof^  its  .v^^^ 
sidi,;its  opposite  extrem^hes  sep^^^^^^^^^^  -umes 

;rer  as^KS  mtrrti^e  elasticity  of  surrounding 

great  organs  of 'Bof  n  °f  tha^  ^  ^  ^^.^^  of  its  sepa- 
SrrdT4e*4;»  »tions  ot  the  li,i„g  systern  „e  per- 


tended  to  expel  the  darkness. 
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Before  the  student  commence  the  practical  examination  of 
the  muscles,  supposing  he  has  attained  a  thorough  knowledge 
of  the  bones,  he  should  endeavour  to  form  an  idea  of  the  gene- 
ral appearance  and  situation  of  the  muscles  from  the  dissection 
of  others. 

After  lie  has  thus  been  made  familiar  with  the  great  outhnes 
of  the  subject,  he  will  require  to  dissect  each  muscle,  com- 
mencmg  at  the  upper  part  of  the  body,  and  proceeding  regu- 
larly and  systematically  downward,  till  he  has  overtaken 
them  all.  ... 

The  muscles  may  be  arranged  into  three  grand  subdivisions  : 
1.  Those  of  the  head;  2.  Those  of  the  trunk  ;  and,  3.  Those  of 
the  Ihnbs ;  and  each  of  these  again  into  subordinate  regions. 

The  Head,  so  far  as  the  muscles  are  concerned,  may  be  viewed 
as  presenting  four  aspects:  1.  A  superior;  2.  An  anterior  or 
facial;  3.  A  lateral  on  each  side;  and,  4.  An  inferior  or  ba- 
silarv ;  and  on  each  aspect  the  following  regions  :  on  the 
first",  the  epicranial ;  on  the  second,  the  superciliary,  the  pal- 
pebral, the  orbital  or  ocular,  the  nasal,  the  superior  labial,  the 
buccal,  the  inferior  labial,  and  the  oral ;  on  the  third,  the 
aural,  the  temporal,  and  zygomatic;  and  on  fourth,  the  pa- 
latine and  lingual. 

The  Trunk  may  be  viewed  like  the  head,  as  consisting  of 
four  aspects :  1.  An  anterior;  2.  A  posterior;  3.  A  lateral 
on  each  side ;  and,  4.  An  inferior ;  each  presenting  the  fol- 
lo^ving  muscular  regions.  Anteriorly,  the  superficial  cervical, 
the  infra-hyoideal,  the  supra-hyoideal,  the  laryngeal,  the  pha- 
ryngeal, the  anterior  cervico-vertebral,  the  anterior  thoracic 
or  pectoral,  the  abdominal,  the  diaphragmatic  and  lumbar. 
Posteriorly,  the  dorsal.  Laterally,  the  lateral  cervico-verte- 
bral, the  lateral  thoracic,  and  the  intercostal.  Inferiorly,  the 
genital  in  the  male,  the  genital  in  the  female,  and  the  anal. 

The  muscular  regions  of  the  extremities  are  similar  to  those 
of  the  skeleton.  In  the  upper  extremity  we  have  the  scapu- 
lar, the  brachial,  the  radio-ulnar  or  region  of  the  fore-arm,  and 
carpo-metacarpo-digital,  or  region  of  the  hand;  and  in  the  infe- 
rior extremity,  the  gluteal,  the  femoral,  the  tibio-peroneal,  or 
region  of  the  leg,  and  tarso-metatarso-digital,  or  region  of  the 
foot. 

The  following  arrangement  is  a  short  notification  of  the 
r/rigin,  insertion,  and  use  of  each  muscle,  according  to  the  fore- 
going arrangement. 

SPECIAL  ANATOMY  OF  THE  MUSCLES. 

In  a  full  description  of  any  muscle,  the  following  particulars 
require  to  be  notified : — 1st,  The  name  of  the  muscle,  and  its 
synonymes  when  they  exist.    2d,  Its  situation.    3d,  Its  form. 
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4th, /Av  attachments,  or,  in  other  words,  its  origins  a.nA  inser- 
tions. 5th,  Its  direction,  or  the  course  of  tlie  miiscle  as  a  whole. 
6th,  Its  o-elatmns,  or  relative  position  to  the  parts  in  contact 
with  it.  ith.  Its  structure,  or  the  anatomical  composition  of 
the  muscle,  or  the  relationship  and  disposition  of  its  muscular 
and  tendinous  parts.    And,  8th,  Its  uses. 

In  the  lecture-room  all  these  particulars  receive  due  consi- 
deration ;  hut  in  these  pages  we  shall,  for  the  sake  of  brevity, 
note,  and  in  as  few  words  as  possible,  only  the  most  important 
pomts  in  each  muscle  ;  viz.  its  name,  origin,  insertion,  and  use, 
except  when,  from  their  peculiar-  importance,  other  particulars 
require  to  be  noticed. 


I.  DIVISION.— MUSCLES  OF  THE  HEAD. 

I.  — EPICRANIAL  REGION. 

_  Occipito-Prontalis. — Origin.  Two  external  kinds  of  the  supe- 
rior curved  line  of  the  occipital  bone,  and  mastoidean  process 
of  the  temporal  bone.  In.sertion.  Eyebrow.  Use.  To  elevate 
the  eyebrow  and  move  the  scalp. 

II.  -SUPERCILIARY  REGION. 

Corrugator  Supercilii. — Origin.  Internal  angular  pro.  of  fi-on- 
tal  bone.  Insertion.  Middle  of  eyebrow  where  it  is  confounded 
with  the  occipito-ft-ontalis,  and  orbicularis  palpebrarum  muscles. 
Use.  To  carry  the  eyebrow  towards  the  root  of  the  nose. 

III.— PALPEBRAL  REGION. 

1.  Orbicularis  Palpebrarum. — Origin.  1st,  ascending  plate  of 
the  sup.  maxUlary  bone — 2d,  tarsal  tendon — 3d,  internal  angu- 
lar process  of  the  frontal  bone.  Insej-tion.  As  this  muscle  con- 
sists principally  of  circular  fibres,  its  origin  and  insertion  may 
be  viewed  as  united.    Use.  To  approximate  the  eyelids. 

In  dissecting  this  muscle  the  student  should  note  the  ar- 
rangement of  its  fibres — 1st,  upon  the  eyelids — 2d,  around  the 
base  of  the  orbit — and  3d,  observe  the  relationship  of  its  tendon 
to  the  lachrymal  sac. 

2.  Levator  Palpebrce  Superioris. — Origin.  Roof  of  the  orbit 
near  the  margin  of  the  optic  foramen.  Insertion.  Superior 
margin  of  the  tarsal  cartilage  of  upper  eyelid.  Use.  To  raise 
the  upper  eyelid. 

3.  Tensor  Tarsi. — Origin.  Os  unguis.  Insertion.  By  .two 
portions,  along  the  inner  part  of  the  free  margins  of  the  oyelids. 
Use,  To  compress  and  empty  the  lachrymal  canals. 
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IV.-OCULAR  REGION. 

1.  Rectus  Superior  Oculi. — Origin.  Superior  margin  of  the 
optic  foramen.  Insertion.  Superior  aspect  of  tlie  sclerotic  coat 
of  the  eye,  about  two  lines  from  the  cornea.  Use.  To  tui'n  the 
eye  upwards. 

2.  Rectus  Inferior  Oculi. — Origin.  Body  of  the  sphenoid  hone. 
Insertion.  Inferior  aspect  of  the  sclerotica,  about  two  lines  from 
the  comea.    Use.  To  pull  the  eye  downwards. 

3.  Rectus  Inter nus  Oculi. — Origin.  1st,  body  of  the  sphenoid 
bone — 2d,  margin  of  the  optic  foramen.  Insertion.  Nasal  sur- 
face of  the  sclerotica,  about  two  lines  from  the  cornea.  Use- 
To  move  the  eye  towards  the  nose. 

4.  Rectus  Externus  Oculi. — Origin.  In  common  with  the  two 
preceding  muscles.  Insertion.  External  aspect  of  the  tunica 
sclerotica,  about  two  lines  from  the  cornea.  Use.  To  carry  the 
eye  outwards. 

5.  Obliquus  Superior  Oculi. — Origin.  Body  of  the  sphenoid 
bone,  near  the  optic  foramen.  Insertion.  After  passing  through 
the  pulley  at  the  internal  angular  process  of  the  frontal  bone, 
into  the  posterior  external  part  of  the  sclerotica,  about  three 
lines  from  the  optic  nerve.  Use.  It  draws  the  eye  towards  the 
pulley,  and  at  the  same  time  turns  the  cornea  downwards,  and 
towards  the  nose. 

6.  Obliquus  Inferior  Oculi. — Origin.  Orbitary  plate  of  the 
maxillary  bone,  near  the  lachrymal  groove.  Insertion.  Exter- 
nal part  of  the  sclerotica,  about  two  lines  from  the  optic  nerve. 
Use.  To  draw  the  eye  forwards  and  inwards,  and  at  the  same 
time  to  direct  the  cornea  upwards  and  outwards. 

v.— NASAL  REGION. 

1.  Fronto-Nasalis. — Origin.  Anterior  margin  of  the  occipito- 
frontalis  muscle.  Insertion.  Transversalis  nasi  muscle.  Use- 
Wrinkles  the  skin  of  the  nose. 

2.  Transversalis  Nasi. — Origin.  Nasal  side  of  the  canine 
fossa..  Insertion.  1st,  its  fellow  upon  the  dorsum  of  the  nose — 
2d,  fronto-nasalis  muscle.  Use.  To  contract  as  well  as  to  di- 
late the  anterior  apertures  of  the  nostril. 

3.  Levator  Ldbii  Superioris  Alteque  Nasi. — Origin,  External 
surface  of  the  nasal  plate  of  the  superior  maxillary  bone,  imme- 
diately below  the  tendon  of  the  orbicularis  palpebrarum  muscle. 
Insertion.  1st,  wing  of  the  nose — 2d,  upper  lip.  Use.  To  raise 
the  upper  lip  and  expand  at  the  same  time  the  nostril. 

VI.— SUPERIOR  LABIAL  REGION. 

Superficial  Layer. 
1.  Levator  Labii  Superioris  Proprius. — Origin.  Superior 
maxillary  and  malar  bones,  immediately  above  the  infra  orbi- 
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tary  foramen.  Insertion.  Upper  lip.  Use.  liaises  tlie  upper 
lip. 

2.  Zygomaticus  Minor.— Origin.  External  surface  of  the  os 
mala}.  Insertion.  Upper  lip,  near  the  angle  of  the  mouth. 
Use.  To  draw  the  superior  lip  upwards  and  outwards. 

3.  Zygomaticus  Major. — Origin.  External  surface  of  the  os 
malsE,  near  the  zygomatic  suture.  Insertion.  Angle  of  the 
mouth.  Use.  Raises  the  angle  of  the  mouth,  and  carries  it 
backwards. 

Deep-seated  Layer. 

1.  Depressor  Labii  Superioris  Alceque  A^asi. — Origin.  Fossa 
myrtiformis.  Insertion.  1st,  cartilage  of  the  ala  of  the  nose — 
2d,  cartilaginous  septum  of  the  nose.  Use.  Draws  the  cartila- 
ginous part  of  the  nose  and  the  upper  lip  downwards. 

2.  Levator  Anguli  Oris. — Origin.  Canine  fossa,  below  the 
infra  orbitary  foramen.  Insertion.  Angle  of  the  mouth.  Use. 
To  carry  the  angle  of  the  mouth  upwai'ds  and  inwards. 

  VII.— INFERIOR  LABIAL  RKGION. 

The  muscles  in  this  region  are  so  aiTanged,  that  t\ie first  over- 
laps the  second.,  and  the  second  to  a  still  gi-eater  degree  the 
third. 

1.  Depressor  Anguli  Oris. — Origin.  External  oblique  line  of 
the  lower  jaw.  Insertion.  Angle  of  the  mouth.  Use.  Draws 
down  the  angle  of  the  mouth. 

2.  Depressor  Labii  Inferioris. — Origin.  External  oblique  line 
of  the  lower  jaw.  7njeri?07i.  Lower  lip.  CJse.  Draws  down  the 
lower  lip. 

3.  Levator  Menti. — Origin,  External  surface  of  the  lower 
jaw,  below  the  sockets  of  the  incisor  teeth.  Insertion.  Skin  of 
the  chin.    Use.  Raises  the  chin  and  lower  lip. 

.  T  VIII.-BUCCAL  REGION. 

Buccinator. — Origin.  1st,  external  surface  of  the  superior  al- 
veolar arch,  from  the  last  tooth  to  the  second  bicuspidatus — 2d, 
a  corresponding  portion  of  the  inferior  alveolar  arch — 3d,  ptery- 
go-maxillary  aponeurosis.  Insertion.  Angle  of  the  mouth. 
Use.  Pulls  the  angle  of  the  mouth  backwards,  and  by  diminish- 
ing the  cavity  of  the  mouth,  produces  various  effects. 

As  the  duct  of  the  parotid  gland  transmits  the  saliva  into  the 
mouth  through  this  muscle,  the  student  should  particularly  ob- 
serve the  course  and  relationships  of  this  tube,  from  the  anterior 
margin  of  the  parotid  gland,  till  it  opens  into  the  mouth  oppo- 
site the  second  molar  tooth  of  the  upper  jaw. 
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IX.— ORAL  REGION. 

Orbicularis  Oris. — A  circular  muscle  of  the  mouth  that  forms 
the  margin  of  the  lips.  Use.  Approximates  the  lips,  and  closes 
completely  the  mouth. 

X.-AURICULAR  REGION. 

External  Muscles. 

1.  Superior  AuriculcB. — Origin.  Aponeurosis  of  the  occipito- 
frontalis  muscle.    Insertion.  Posterior  surface  of  the  concha  of 
the  external  ear.    Use.  Eaises  the  external  ear. 

2.  Anterior  Auricula;. — Oriyin.  External  margin  of  the 
occipito-frontalis  muscle.  Insertion.  Anterior  part  of  the 
helix.    Use.    Drav/s  the  exteraal  ear  forwards  and  upwards. 

3.  Posterior  Auriculce. — Origin.  Base  of  the  mastoid  process 
of  the  temporal  bone.  Insertion.  Inferior  part  of  the  convexity 
of  the  concha  of  the  external  ear.  Use.  Draws  the  external  ear 
backwards. 

4.  Hellicus  Major. — Situated  along  the  superior  convex  part 
of  the  helix. 

5.  Helicus  Minor. — Situated  on  the  commencing  or  horizon- 
tal part  of  the  helix. 

6.  Tragicus. — Confined  to  the  external  surface  of  the  tra- 
gus. 

7.  Antitragicus. — Covering  the  internal  surface  of  the  anti- 
tragus. 

8.  Transversus  Auris. — Crossing  the  dorsal  aspect  of  the 
auricle.* 

Internal  Muscles. 

9.  Tensor  Tympani — Origin.  Rough  part  of  the  inferior 
surface  of  the  petrous  portion  of  the  temporal  bone — 2d,  cai'ti- 
lage  of  the  Eustachian  tube.  Insertion.  The  angle  formed  by 
the  junction  of  the  handle  with  the  neck  of  the  malleus.  Use. 
By  dragging  the  malleus  inwards,  to  render  tense  the  membrana 
tympani. 

10.  Laxator  Tympani. — Origin.  1st,  spinous  process  of  the 
sphenoid  bone — 2d,  cartilage  of  the  Eustachian  tube.  Insertion. 
Processus  gracilis  of  the  malleus.  Use.  To  draw  the  malleus 
outwards,  and  thus  to  relax  the  membraua  tympani, 

11.  Stapedius. — Origin.  Cavity  of  the  pyramid.  Insertion. 
Neck  of  the  stapes  posteriorly.  Use.  To  press  the  stapes  tipon 
the  membrane  of  the  fenestra  ovalis. 


*  These  five  last-mentioned  muscles  are  very  indistinctly  marked, 
and  their  uses  not  clearly  understood. 
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Xr.-TEMPORAL  REGION. 

By  removing  the  muscles  of  the  ear  and  lower  margin  of  the 
occipito -frontalis,  the  student  will  find  a  dense  aponeurotic  mem- 
brane, the  fascia  of  the  temporal  muscle,  which  should  he  care- 
fully cleaned,  and  its  attachment  to  the  boundaries  of  the  tem- 
poral fossa,  and  to  a  part  of  the  external  sm-face  of  the  temporal 
muscle,  particularly  observed. 

Temporalis. — Origin.  Temporal  fossa.  Insertion.  Coronoid 
process  of  the  lower  jaw.  Use.  To  bring  the  lower  jaw  in  con- 
tact with  the  upper,  as  in  masticating  food. 

XII.  -ZYGOMATIC  REGION. 

Superficial  Layer. 

Masseter. — Origin.  Inferior  margin  and  internal  surface  of 
the  zygoma.  Insertion.  External  surface  of  the  ascending  plate, 
and  angle  of  the  lower  jaw.    Use.  To  raise  the  lower  jaw. 

Deei)-seated  Muscles. — Behind  ascending  Plate  of  the  Lower  Jaw. 

1.  Pterygoideus  Externiis. — Origin.  External  surface  of  the 
external  lamma  of  the  pterygoid  process  of  the  sphenoid  bone — 
2d,  external  surface  of  the  tuberosity  of  the  palatine  bone — ;3d, 
inferior  part  of  the  temporal  surface  of  the  sphenoid  bone.  In- 
sertion. 1st,  condyle  of  the  neck  of  the  lower  jaw — 2d,  anterior 
margin  of  the  inter-articular  fibro-cartilage.  Use.  To  carry  the 
condyle  an^l^inter-articular  cartilage  forwards,  and  to  throw 
the  chin  to  the  opposite  side.  When  the  two  act  in  concert,  the 
jaw  is  carried  dii'ectly  forwards. 

2.  Pterygoideus  Internus. — Origin.  Fossa  pterygoidea.  In- 
sertion. Internal  surface  of  the  ascending  plate  and  internal 
margin  of  the  angle  of  the  lower  jaw.  Use.  To  pull  the  jaw  ob- 
liquely towards  the  opposite  side,  and  when  both  act,  to  raise 
the  jaw,  and  cany  it  forwards. 

XIII.  _PALATINE  REGION. 

The  velum  pendulum  palati  must  be  studied  before  the 
muscles  in  this  region  can  be  comprehended.  The  student  must 
observe  the  kind  of  partition  which  this  fleshy  curtain  forms  be- 
tween the  mouth  and  pharynx.  He  should  note  its  form,  its 
anterior  surface  turned  to  the  mouth :  its  posterior  surface 
turned  to  the  pharynx  :  its  superior  margin,  adherent  to  tl;e 
posterior  margin  of  the  hard  palate;  its  inferior,  or  free  margin, 
with  the  uvula  like  a  nipple  projecting  downwards  to  the  middle 
line  of  the  tongue  ;  and  the  anterior  and  posterior  arches  of  the 
fauces,  extending  laterally  from  tiie  uvula,  the  anterior  to  the 
tongue,  and  the  posterior  to  the  pharynx,  and  by  their  diver- 
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gence  leaving  a  triangular  space  for  the  lodgment  of  the  ton- 

Constrictor  Isthmi  Faucium.  —  Origm.  Lateral  part  of 
tlie  root  of  the  tongue.  Insertion.  Velum  pahxti.  Use.  lo 
draw  down  the  velum  palati,  and  raise  the  root  of  the  tongue. 

2.  Palato-Pharyngeus.— Origin.  1st,  the  thyroid  cartilage 
—2d,  the  lateral  part  of  the  pharynx.  Insertion.  The  velum 
palati.  Use.  To  draw  down  the  velum,  and  to  raise  the  pha- 
rynx and  larynx. 

3.  Gircumflexus  Palati.— Origin.  1st,  sphenoid  bone  imme- 
diately above  the  pterygoid  fossa— 2d,  cartilaginous  part  ot  the 
Eustachian  tube.  Insertion.  It  turns  round  the  hamular  pro- 
cess of  the  sphenoid  bone  to  be  attached,  1st,  to  the  palatine 
bone— 2d,  stretches  into  the  velum.  Use.  To  spread  out  the 
velum  palati. 

4.  Levator  Palnti  Mollis.— Origin.  1st,  inferior  surface  ot 
the  petrous  portion  of  the  temporal  bone— 2d,  cai-tilagmous  part 
of  the  Eustacliian  tube.  Insertion.  Velum  palati.  Use.  To 
raise  the  velum  palati. 

5.  Palato-Staphylinus,  or  Asygus  Uvula;.— Origin.  Posterior 
nasal  spuie.    Insertion.  The  uvula.    Use.  To  raise  the  uvula. 

XIV— LINGUAL  REGION. 

1.  Stylo-glossus. — Origin.  1st,  styloid  process  of  the  temporal 
bone — 2d,  stylo-maxillary  ligament.  Insertion.  Border  of  the 
tongue.  Use.  To  draw  the  tongue  upwards,  backwards,  and 
laterally. 

2.  Hyo-glossus. — Origin.  Body  and  great  horn  of  the  os  hyoi- 
des.  Insertion.  The  lateral  and  posterior  part  of  the  tongue. 
Use.  Depresses  the  tongue,  and  raises  the  os  hyoides. 

3.  Lingualis. — A  bundle  of  muscular  fibres  stretching  from  tlie 
base  to  the  apex  of  the  tongue,  between  the  second  and  fourth 
muscles  of  this  region.  Use.  Shortens  the  tongue,  and  tm-ns  its 
apex  do^vnwa^ds. 

4.  Genio-liyo-glossus. —  Origin.  Internal  spine  of  the  chin. 
Insertion.  Ist,  whole  length  of  the  tongue  near  its  mesial  line 
—2d,  little  liorn  of  the  os  hyoides.  Use.  To  depress  the  tongue, 
to  protrude  as  well  as  draw  it  back  into  the  mouth,  and  to  elevate 
the  OS  hyoides. 


II.  DIVISION.— MUSCLES  OF  THE  TRUNK. 

I.— SUPERFICIAL  CERVICAL  REGION. 

The  muscles  of  the  neck  are- implicated  with  a  superficial  and 
deep-seated  fascia.,  the  structure  and  attachments  of  which  ought 
to  be  well  known.  The  superficial  cervical  fascia  is  a  thin  layer 
of  condensed  fibro-cellular  membrane,  lying  immediately  under 


68 


THE  MUSCLES. 


the  skin,  enclosing  the  platysma  myoides  and  stretching  up- 
wards over  the  parotid  gland,  downward  upon  the  chest",  and 
continuous  with  the  superficial  fascia  on  the  other  parts  of  the 
body.  Upon  raising  it,  along  with  the  platysma  niyoidcs,  the 
deep-seated  cervical  fascia  is  exposed,  and  its  dense  fibrous  struc- 
ture is  at  once  apparent.  It  surrounds  the  neck  from  the  liga- 
mentum  nuchse,  enveloping  the  muscles  and  glands, and  attached 
to  the  lower  jaw  and  styloid  process  of  the  temporal  bone  supe- 
riorly, and  to  the  sternum  and  two  superior  ribs  infei-iorly. 

1.  Platysma  Myoides. — Origin.  Cellular  tissue  covering  the 
pectoralis  major  and  deltoid  muscles.  Insertion.  1st,  symphysis 
menti,  inferiorly — 2d,  part  of  the  external  oblique  line  of  the 
lower  jaw — 3d,  muscles  and  skin  of  the  lower  lip  and  cheek. 
Use.  To  draw  down  the  jaw  and  angle  of  the  mouth ;  to  WTinkle 
the  skin  of  the  neck ;  and  to  act  as  a  fascia  to  the  subjacent  tex- 
tiu-es. 

2.  Sterno-cleido-mastoideus. — Origin.  1st,  anterior  surface  of 
the  sternum  near  its  superior  margin — 2d,  superior  surface  and 
posterior  margm  of  the  sternal  fourth  of  the  clavicle.  Insertion. 
1st,  mastoid  process  of  the  temporal  bone — 2d,  external  third 
of  the  superior  curved  line  of  the  occipital  bone.  Use.  Brings 
the  head  forwards,  and  throws  the  face  to  the  shoulder  of  the 
opposite  side. 

I    II.— INFERIOR  HYOIDEAL  REGION. 
1st  Layer. 

1.  Omo-Hyoideus. — Origin.  Superior  margin  of  the  scapula, 
near  the  root  of  the  caracoid  process.  Insertion.  Inferior  mar- 
gin of  the  body  of  the  os  hyoides  laterally.  Use.  To  depress 
and  cany  backwards  the  os  hyoides,  and  to  move  the  scapula 
in  the  opposite  direction. 

2.  Sterno-Hyoideus. — Origin.  1st,  posterior  surface  of  the  up- 
per portion  of  the  sternum,  opposite  the  cartilaginous  attach- 
ment of  the  first  rib — 2d,  capsule  of  the  sterno-clavicular  arti- 
culation. Insertion.  Inferior  margin  of  the  body  of  the  os 
hyoides.    Use.  To  draw  down  the  os  hyoides. 

2d  Layer. 

1.  Sterno-Thyrodeus. — Origin.  Posterior  surface  of  the  upper 
piece  of  the  sternum  opposite  the  cai-tilaginous  attachment  of 
the  second  rib.  Insertion.  External  surface  of  the  thyroid  car- 
tilage.   Use.  To  draw  down  the  thyroid  cartilage. 

2.  Thyro-Hyoideus. — Origin.  Oblique  Ime  on  the  external 
surface  of  thyroid  cartilage.  Imertion.  ]  st,  body  and  anterior 
half  of  the  great  horn  of  the  os  hyoides.  Use.  To  draw  tlie 
larynx  and  os  hyoides  nearer  each  other. 
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III.-SUPERIOR  HYOIDEAL  REGION. 
1st  Layer.- 

1.  Digastricas.— Origin.  Digastric  groove  of  the  temporal 
bone.  Lnsertion.  Posterior  margin  of  the  base  of  the  lower  jaw, 
near  "the  symphysis  menti.  It  traverses  the  stylo-hyoid  muscle, 
and  is  fixed  by  an  aponeurosis  to  the  anterior  surface  of  the 
hyoid  bone.    Use.  To  depress  the  jaw,  or  elevate  the  os  hy- 

^^^i%tylo-Eyoideus.— Origin.  Styloid  process  of  the  temporal 
bone.  Insertion.  Lateral  part  of  the  body  of  the  os  hyoides. 
Use.  To  raise  the  os  hyoides  laterally. 

2d  Layer. 

3.  Mylo-hyoideus.— Origin.  Internal  oblique  line  of  the  lower 
jaw,  from  opposite  the  last  grinder  to  the  symphysis  menti. 
Insertion.  1st,  its  fellow  of  the  opposite  side — 2d,  anterior  sur- 
face of  the  body  of  the  os  hyoides.  Use.  Raises  the  os  hyoides, 
and  draws  down  the  jaw. 

3d  Layer. 

4,  Genio-Jiyoideiis. — Origin.  Internal  spme  of  the  chin.  In- 
teriion.  Anterior  surface  of  the  body  of  the  os  hyoides.  Use. 
To  bring  the  chin  and  os  hyoides  nearer  each  other. 

IV.— LARYNGEAL  REGION. 
QThe  muscles  in  this  region  cannot  be  understood  till  the  stu- 
dent has  obtained  a  knowledge  of  the  Cartilages  that  form  the 
skeleton  of  the  Larynx.     These  cartilages  are  the  thyroid,  the 
cricoid,  the  two  arytenoid,  and  the  epiglottis. 

Thyroid  Cartilage. — Formed  of  two  broad  quadrilateral  plates, 
united  at  an  angle  anteriorly ;  each  plate  presenting  two  sur- 
faces, an  external  and  internal— i/tree  free  margins,  a  superior, 
an  interior,  and  a  posterior — and  two  cornua  on  each  side,  a  su- 
perior and  an  inferior. 

Cricoid  Cartilage.— Situation.  Lower  margin  of  thyroid  carti- 
lage, but  posteriorly  rising  within  the  protection  of  that  cartilage. 
Form.  Ring-like,  much  deeper  behind  than  before,  and  present- 
ing two  surfaces,  an  external  and  internal — two  margins,  a  su- 
perior and  inferior 

Arytenoid  Cartilages — are  two  in  number,  placed  upon  the 
superior  margin  of  the  cricoid.  Form.  Pyramidal,  the  apices 
turned  upwards,  and  each  surmounted  by  a  capitulum,  which 
may  be  viewed  as  a  distinct  cartilage. 

Epiglottis.— k  fibro-cartilage,  in  form  like  an  artichoke  leaf, 
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connected  to  the  base  of  the  tongue  hy  folds  of  mucous  mem- 
brane, and  placed  over  the  opening  of  the  windpipe,  which  it 
can  be  made  to  close.  It  presents  two  surfaces,  a  lingual  and  a 
laryngeal ;  two  lateral  margins,  and  a  superior  extremity,  wliich 
is  rounded  and  free. 

Ligaments  of  the  Larynx. — 1 .  The  hyo-thj^roid,  a  middle  and 
two  lateral — 2.  The  crico-thyroid — 3.  Two  thy ro -arytenoid,  or 
chordce  vocales,  or  inferior  ligaments  of  the  glottis.] 

1.  Crico-thyroidens. — Origin.  Lateral  and  anterior  part  of  the 
external  surface  of  the  cricoid  cartilage.  Insertion.  1st,  infe- 
rior margin  of  the  th^Toid  cartilage — 2d,  inferior  cornu  of  the 
same  cartilage.  Use.  Approximates  the  thyroid  and  cricoid 
cartilages,  and  pulls  the  thyroid  forwards. 

2.  Crico-arytenoideus  Posticus  — Origin.  Posterior  surface  of 
the  cricoid  cartilage.  Insertion.  External  side  of  the  arytenoid 
cartilage.  Use.  Carries  the  arytenoid  cartilage  outwards  and 
backwards,  and  thus  enlarges  the  rima  glottidis. 

3.  Orico-arytenoideus  lateralis. — Origin.  The  side  of  the  su- 
perior margin  of  the  cricoid  cartilage.  Insertion.  External  and 
anterior  part  of  the  base  of  the  arytenoid  cartilage.  Use.  To 
open  the  rima  glottidis. 

4.  Thyro-arytenoideus. — Origin.  Posterior  surface  of  the  thy- 
roid cartilage  near  its  angle.  Insertion.  Anterior  aspect  of  the 
arytenoid  cartilage.  Use.  To  pull  the  arytenoid  cartilage  for- 
wards, and  thus  to  shorten  the  ligament  of  the  larynx. 

5.  Arytenoideus. — Consists  of  oblique  and  transverse  fibres 
stretching  betwixt  the  two  arytenoid  cartilages,  posteriorly. 
Use.  To  contract  and  shut  the  rima  glottidis. 

6.  Aryteno-epiglottideus. — Origin.  Side  of  the  arytenoid  car- 
tilage. Insertion.  The  eijiglottis.  Use.  To  caiTy  the  epiglottis 
over  the  glottis. 

7.  Thyro-epiglottideus. — Origin.  Thyroid  cartilage.  Inser- 
tion. Margin  of  the  epiglottis.    Use.  To  expand  the  epiglottis. 

V.-PHARYNGEAL  REGION. 

1.  Constrictor  Pharyngis  Inferior. — Origin.  1st,  External 
surface  of  the  cricoid  cartilage — 2d,  inferior  cornu,  and  external 
oblique  line  of  the  thyroid  cartilage.  Insertion.  Its  fellow — 
both  muscles  constituting  the  posterior  inferior  pai't  of  the 
pharjTix.    Use.  To  contract  the  lower  part  of  the  pharynx. 

2.  Constrictor  Pharyngis  Medius. — Origin.  1st,  superior  sur- 
face of  the  great  liorn  of  the  os  hyoides — 2d,  inferior  part  of  the 
little  horn — 3d,  stylo-hyoid  ligament.  Insertion.  Its  fellow. 
Use.  To  contract  the  middle  part  of  the  pharynx. 

3.  Stylo-Pharyngcus. — Origin.  Styloid  process  of  the  tempo- 
ral bone.    Insertion.  Posterior  margin  of  the  thyroid  cartilage, 
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implicated  with  the  constrictor  medius.  Use.  To  dilate  and 
raise  the  pharynx. 

4.  Constrictor  Pharyngis  Superior. — Origin.  1st,  posterior 
margin  of  the  internal  pterygoid  plate  of  the  sphenoid  bone — 
2d,  pter^'go-maxillary  aponeurosis — 8d,  posterior  extremity  of 
the  internal  oblique  line  of  the  lower  jaw — 4th,  root  of  the 
tongue,  laterally.  Insertion.  1st,  its  fellow — 2d,  cuneiform  pro- 
cess of  the  occipital  bone,  inferiorly.  Use.  To  contract  the  up- 
per  part  of  the  pharynx. 

VI.-ANTERIOR  CERVICO- VERTEBRAL  REGION. 

1.  Rectus  Capitis  Anticus  Major. — Origin.  Anterior  tubercles 
of  the  transverse  processes  of  the  6th,  5th,  4th,  and  3d  cervical 
vertebrae.  Insertion.  Inferior  surface  of  the  basilar  process  of 
the  occipital  bone  anterior  to  the  foramen  magnum.  Use.  To 
carry  the  head  forwards. 

2.  Rectus  Capitis  Anticus  Minor. — Origin.  The  anterior  part 
of  the  shoulder  of  the  atlas  near  the  root  of  the  transverse  pro- 
cess. ^  Insertion.  Inferior  surface  of  the  basilary  process  of  the 
occipital  bone  nearer  the  condyle  than  the  foimer  muscle.  Use. 
Nods  the  head  upon  the  atlas. 

3.  Longus  Colli. — Origin.  1st,  bodies  of  the  three  superior 
dorsal,  and  four  inferior  cervical  vertebrae— 2d,  corresponding 
intei-vei-tebral  fibro-cartilages — 3d,  transverse  processes  of  the 
5th,  4th,  and  3d  cervical  vertebras.  Insertion.  Tubercle  on  the 
anterior  arch  of  the  atlas.    Use.  To  bend  the  neck  forwards, 

VII.-LATERAL  CERVICO- VERTEBRAL  REGION. 

1.  Rectus  Capitis  Lateralis. — Origin.  Anterior  part  of  the 
transverse  process  of  the  atlas.  Insertion.  Jugular  eminence  of 
the  occipital  bone.  Use.  Cai-ries  the  head  forwards,  when  it 
acts  with  its  fellow. 

2.  Scalenus  Anticus. — Origin.  Superior  surface  of  the  first 
rib.  Insertion.  Transverse  processes  of  the  6th,  5th,  4th,  and 
3d  cervical  vertebra;.  Use.  To  bend  the  neck  forwards  and  to 
one  side,  and  to  raise  the  first  rib. 

3.  Scalenus  Medius. — Oiigin.  Superior  surface  of  the  first 
rib  behind  the  groove,  formed  by  the  transit  of  the  subclavian 
artery.  Insertion.  Apices  of  the  transverse  processes  of  all  the 
cervical  vei-tebrse,  with  the  exception  of  the  first.  Use.  Moves 
the  neck  to  the  one  side,  and  elevates  the  first  rib. 

4.  Scalenus  Posticus.— Origin.  Superior  margin  of  the  second 
rib  near  the  spine.  Insertion.  Posterior  tubercles  of  the  trans- 
verse processes  of  the  6th  and  5th  cervical  vertebra?.  Use.  To 
bend  the  neck  laterally,  and  backwards,  and  to  raise  the  second 
rib. 

r 
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VIII.— ANTERIOR  THORACIC  iir.ulON. 

1.  Pectoralis  Major.— Origin.  1st,  sternal  third  of  the  ante- 
rior margin  of  the  clavicle — 2d,  anterior  surface  of  tlie  first  and 
second  portions  of  the  sternum— 3d,  Cartilages  of  all  tlie  true 
ribs,  except  the  lirst.  Insertion.  External  margin  of  the  bici- 
pital groove  of  the  humerus.  Use.  To  carry  the  arm  in  the 
direction  of  the  sternum. 

2.  Subclavius. — Origin.  Superior  surface  of  the  first  costal 
cartilage.  Insertion.  Along  the  inferior  surface  of  the  clavicle. 
Use.  To  depress  the  clavicle. 

3.  Pectoralis  Minor. — Origin.  Superior  margin  and  external 
surface  of  the  8d,  4th,  and  5th  ribs,  near  their  cartilages.  In- 
sertion. Internal  margin  of  the  coracoid  process  of  the  scapula. 
Use.  To  carry  tlie  scapula  forwards  and  downwards,  or  when 
the  shoulder  is  fixed,  to  elevate  the  ribs  and  expand  the  thorax. 

4.  Sterno-costalis. — Origin.  1st,  posterior  surface  of  the  se- 
cond piece  of  the  sternum — 2d,  ensiform  cartilage.  Insertion. 
Cartilages  of  the  6th,  5th,  4th,  and  .3d  ribs.  Use.  To  pull  down 
the  ribs  to  which  it  is  attached,  and  thus  to  assist  in  expiration. 

IX.— LATERAL  THORACIC  REGION. 

1.  Serratus  Major  Anticus.— Origin.  External  surface  of  the 
ei^ht  or  nine  superior  ribs,  by  an  equal  number  of  digitations. 
Imertion.  1st,  anterior  surface  of  the  scapula  near  its  superior 
angle— 2d,  base  of  the  scapula— Sd,  anterior  surface  of  the  sca- 
pula near  its  inferior  angle.  Use.  Kolls  the  scapula  and  pulls 
it  forward;  when  the  scapula  is  fixed,  expands  the  thorax. 

X.— INTERCOSTAL  REGION. 

1.  Intercostales  Exierni. — Origin.  Inferior  margin  of  the 
eleven  superior  ribs,  from  their  heads  to  the  costal  cartilages. 
Insertion.  Superior  margin  of  the  eleven  inferior  ribs.  Use. 
To  elevate  all  the  ribs  except  the  first. 

2.  Intercostales  Interni.— Origin.  1st,  inferior  margin  of  the 
eleven  superior  costal  cartilages — 2d,  inferior  margin  of  the 
eleven  inferior  ribs,  the  muscles  extending  as  far  back  as  the 
angles  of  the  ribs     Use.  To  elevate  all  the  ribs  except  the  first. 

3.  Levatores  Gostarum  Breviores. — Origin.  Transverse  pro- 
cesses of  the  last  cervical  and  eleven  superior  dorsal  vertebra;. 
Insertion.  Upper  edge  of  all  the  ribs  between  their  tubercles 
and  angles,  eacli  muscle  passing  over  only  one  intercostal  space. 
Use.  To  raise  the  ribs. 

4.  Levatores  Costarum  Lonqiores.— Origin.  Transverse  pro- 
cess of  the  7th,  8th,  9th,  and  10th  dorsal  vertebra;.  Insertion. 
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The  four  lowermost  ribs,  each  muscle  passing  over  two  inter- 
costal spaces.  Use.  To  raise  the  ribs  to  which  they  are  at- 
tached. 

XI.— ABDOMINAL  REGION. 

The  muscles  of  the  abdominal  region  should  be  examined  with 
much  care  by  the  student,  as  they  form  the  principal  part  of  the 
walls  of  the  abdominal  cavity,  and  are  interesting  also  in  many 
surgical  operations,  particularly  those  for  inguinal  and  Jcmorul 
Jiernicp— to  the  structure  of  the  parts  concerned  in  which,  he 
wdll  require  to  devote  much  of  his  time  and  attention.  He 
should  dissect  the  parts  of  this  region  in  the  following  order: — 
1st,  skin  ;  2d,  fascia  superjicialis,  or  elastic  cellular  membrane, 
and  Fobserve  its  external  and  loose  part  immediately  under  the 
skin,"  not  unfrequently  loaded  with  fat,  and  its  thinner  and 
more  condensed  portion  that  adheres  more  firmly  to  the  sur- 
face of  the  external  muscles  ;  8d,  the  external  oblique  niusclea 
marked  by  the  Unea  alba,  in  the  mesial  line  of  the  abdomen, 
formed  by  the  intermixture  of  the  tendinous  libres  of  the  oppo- 
site flat  muscles  of  the  abdomen  ;  the  Unea  semilunaris  or  semi- 
circular white  line,  one  on  each  side  of  the  former,  formed  by 
the  union  of  the  tendinous  fibres  of  the  three  flat  muscles  at  the 
outer  edge  of  the  rectus  muscle;  and  three  or  more  transverse 
white  lines,  which  seem  at  first  view  to  belong  to  the  external 
oblique,  but  are  tendinous  lines,  traversing  the  recti  muscles,  and 
seen  through  a  thin  aponeurotic  covering.  4.  The  external  in.- 
guinal  opening  formed  by  the  separation  of  the  tendinous  part 
of  the  external  oblique  muscle  near  the  pubes,  the  spermatic 
cord  passing  through  it  in  the  male,  and  the  round  ligament  hi 
the  female.  6.  The  umbilicus — its  peculiarities  in  the  foetus 
for  transmitting  the  two  umbilical  arteries,  the  umbilical  vein 
and  urachus,  and  its  closed  condition  after  birth  ;  and  lastly, 
the  student  should  observe  the  nine  abdominal  regions — the 
tlii-ee  supERTOR,  viz.,  the  epigastric  ov  sci-obiculus  cordis  and  right 
and  left  hypochondriac;  the  three  middle — the  umbilical,  and 
the  right  and  left  lumbar  ;  and  the  three  inferior — the  hypo- 
gastric or  region  of  the  bladder,  and  the  right  and  left  iliac.  All 
these  important  parts  should  be  observed  before  the  student 
raise  up  the  external  oblique  muscle  to  prosecute  the  dissection 
of  the  deep-seated  muscles  of  this  region. 

1st  Layer. 

1  Obliqiius  Externus  Descendens. — Origin.  External  surface 
and  lower  edge  of  the  eight  superior  ribs  by  an  equal  number 
of  digitations  or  triangular  portions.  Insertion.  1st,  into  the 
lineaalba — 2d,  symphysis  pubis,  and  i>ubic  bone  of  the  opposite 
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side  by  the  internal  pillar  of  the  inguinal  opening— 3d,  spine 
of  the  pubis  by  the  external  pillar  of  the  same  opening— 4th, 
about  half  an  inch  of  the  linea  ilio-pectinea,  forming  Gimber- 
nat's  duplicature— 5th,  external  border  of  the  two  anterior  thirds 
of  the  crest  of  the  ilium.  Use.  To  depress  the  ribs,  and  rotate 
the  trunk  to  the  opposite  side. 

2d  Layer. 

2.  Ohliquus  .  Internus  Ascendens. — Origin.  1st,  spinous  pro- 
cesses of  the  two  upper  false  vertebras  of  the  sacrum — 2d,  spi- 
nous processes  of  the  three  inferior  lumbar  vertebra — 3d,  crest 
of  the  ilium — 4th,  outer  or  iliac  half  of  Poupart's  ligament. 
Insertion.  1st,  inferior  margin  of  the  cartilages  of  the  2d,  3d, 
4th,  and  5th  false  ribs— 2d,  linea  alba — 3d,  crest  of  the  pubes. 
Use.  To  pull  down  the  ribs,  and  bend  the  trunk  to  the  same 
side. 

3<Z  Layer. 

3.  Transversalis.  Origin.  1st,  iliac  half  of  Poupart's  liga- 
ment— 2d,  the  three  anterior  fourths  of  the  internal  border  of 
the  crest  of  the  ilium — 3d.  the  spinous  and  transverse  processes 
of  the  four  superior  lumbar  vertebrae — 4th,  inferior  margin  of 
the  last  rib — 5th,  inner  surface  of  the  cartilages  of  the  seven  in- 
ferior ribs.  Insertion.  1st,  crest  of  the  pubes — 2d,  linea  alba — 
8d,  lateral  margin  of  the  ensiform  appendix.  Uae.  To  support 
and  compress  the  abdominal  viscera 

4.  Rectus. — Or?(/?n..  Superior  part  of  the  pubic  bone  and  sym- 
physis pubis.  Insertion.  1st,  the  5th,  6th,  and  7th  ribs — 2d, 
the  costo-xiphoid  ligament.  Use.  To  bend  the  trunk  forwards 
or  to  raise  the  pelvis,  and  to  compress  the  lower  part  of  the  ab- 
domen. 

6.  Pyramidalis. — Origin.  Superior  part  of  the  os  pubis.  In- 
sertion. Linea  alba,  about  three  inches  above  the  pubes.  Use. 
To  assist  the  rectus  muscle. 

On  the  anterior  part  of  tlie  abdomen,  the_^a<  muscles  become 
aponeurotic,  and  these  aponeuroses  are  so  disposed  as  to  inclose, 
as  in  a  sheath,  the  recti  and  pyramidales muscles — the  aponeuro- 
sis of  the  ohliquus  internus  at  the  outer  margin  of  the  rectus 
muscle,  dividing  into  two  laminee — an  anterior  and  a  posterior: 
the  first  passing  before  the  rectus  united  to  the  aponeurosis  of 
the  external  ohlique  muscle,  and  the  posterior  lamina  passing 
behind  the  rectus  intimately  connected  with  the  anterior  apo- 
neurosis of  the  transversus  muscle.  At  the  inferior  third  of  the 
abdomen,  the  anterior  aponeuroses  of  all  the  three  flat  muscles 
pass  anterior  to  the  rectus,  and  there,  consequently,  the  sheath 
docs  not  exist. 
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Two  of  the  flat  muscles  of  the  abdomen,  the  ohli'quus  inter  mtft, 
and  tmnsversaliti,  are  connected  to  the  sphie  hy  posterior  apo- 
neuroses, the  first,  by  means  of  a  part  of  the  fascia  Imnhorum, 
and  the  last,  by  ttiree  lamince — a  posterior,  implicated  with 
the  fascia  lumborum,  a  middle,  attached  to  the  apices  of  trans- 
verse processes  of  lumbar  vertebroe,  and  an  anterior,  attached 
to  the  roots  of  the  same  transverse  processes. 

The  parts  in  Hernia  fall  naturally  to  be  examined  by  the  stu- 
dent, when  dissecting  the  abdominal  muscles.  He  should  first 
examine  the  parts  concerned  in  Inguinal,  and  then  those  of 
Femoral  Hernia. 

INGUINAL  HERNIA. 

Inguinal  Hernia  exists  under  two  forms — oblique  and  direct. 
The  tirst  is  that  kind  which  passes  along  the  inguinal  canal  be- 
fore it  appears  at  the  external  inguinal  opening;  and  the  second 
protrudes  directly  through  the  external  inguinal  opening,  with- 
out passing  along  the  inguinal  canal. 

In  studying  the  parts  in  oblique  inguinal  Hernia,  the  stu- 
dent should  tui-n  his  attention  to  the  following  points: — 1. 
The  external  inguinal  opening,  situatednear  thepubes,  andformed 
by  the  separation  of  the  fibres  of  the  aponeurosis  of  the  external 
oblique  muscle.  2.  The  internal  inguinal  opening,  situated 
nearly  midway  between  the  anterior  superior  spine  of  the  ilium 
and  symphysis  pubis,  and  consisting  of  an  aperture  in  the 
fascia  transversalis;  and,  3d.  The  canal,ov  spacesituated  between 
these  two  apertures — a  fissure  or  canal  extending  obliquely  from 
above  downwards,  and  from  without  inwards,  and  bounded 
atoue  by  the  lower  margins  of  the  internal  oblicjue  and  trans- 
versalis muscles ;  below,  by  Poupart's  ligament ;  behind,  by  the 
fascia  transversalis,  strengthened  opposite  the  external  inguinal 
opening,  by  the  united  tendons  of  the  internal  oblique  and 
transversalis  muscles  ;  and  before  by  the  aponeurosis  of  the  ex- 
ternal oblique  muscle.  The  student  should  still  farther  advert 
to  the  manner  in  which  the  external  inguinal  opening  is  closed 
up  by  the  intercolumnar  fascia,  which  connects  the  pillars,  or 
margins  of  the  opening,  to  each  other,  and  to  the  cord,  which 
passes  through.  The  student  should  also  attend  to  the  super- 
ficial fascia  covering  still  further  all  these  parts,  and  strength- 
ening tlie  site  of  the  opening,  and  extending  along  the  sperma- 
tic cord. 

The  internal  inguinal  opening  should  still  further  be  exa- 
mined, in  reference,  ]st,  to  the  fascia  infundihuliformis,  which 
connects  the  margins  of  the  opening  to  the  cord,  and  which  is 
elongated  by  dragging  the  cord  outwards ;  and,  2d,  to  the  epi- 
gastric artery,  which  ascends  upon  the  pubic  side  of  the  open- 
ing. 
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A  piece  of  intestine,  then,  in  passing  along  the  inguinal  canal, 
carries  before  it  the  following  parts  : — 1st,  the  peritoneum  ;  2d, 
the  fascia  in  fundibuliformis,  or  fascia  propria  ;  3d,  tlie  cremaster 
muscle;  4th,  the  intercolumnar  fascia  ;  6th,  the  fascia  superfi- 
cialis  ;  and,  Gth,  the  skin. 

Direct  Inguinal Hei-niapasses  straight  from  the  abdomen,  and 
through  the  extei-nal  inguinal  opening,  without  taking  the 
course  of  the  cord,  protruding  betwixt  the  epigastric  artery, 
which  bounds  it  on  the  iliac  side  and  margin  of  the  rectus 
muscle,  which  lies  upon  its  pubic  side,  and  carrying  before  it, 
1st,  the  peritoneum  ;  2d,  the  fascia  transversalis  ;  3d,  the  united 
tendons  of  tlie  transversalis,  and  internal  oblique  muscles;  4th, 
the  intercolumnar  fascia ;  5th,  the  fascia  superficialis;  and,  6th, 
the  skin. 

In  this  dissection,  the  student  should  note  particularly  the 
boundaries  of  the  triangular  space  at  the  outer  edge  of  this  rec- 
tus muscle,  through  which  this  kind  of  Hernia  protrudes,  and  the 
manner  in  which  the  fascia  transversalis  and  tendons  of  the  intei- 
nal  oblique  and  transverse  muscles  are  strengthened  by  a  set  of 
accessory  tibres,  stretching  obliquely  from  Foupart's  ligament, 
and  crest  of  pubes,  to  the  linea  alba. 

FEMORAL  HERNIA. 

In  femoral  hernia,  the  intestine  protrudes  from  under  Pou- 
part's  ligament  at  the  pubes,  and  forms  a  tumor  on  the  thigh  ; 
and  in  dissecting  the  parts  concerned  in  this  kind  of  hernia,  the 
student  should,  Tst,  attend  toPoupart's  ligament — its  osseous  at- 
tachments, and  t!ie  parts  that  pass  under  it ;  2d,  to  the  connec- 
tion subsisting  between  Poupart's  ligament  and  the  fascia  lata 
of  the  thigh,  and,  lastly,  to  the  relationship  which  Poupart's 
ligament  bears  to  the  abdominal  cavity. 

Poupart's  liyautcnt,  stretching  from  the  anterior  superior 
spine  of  the  ilium  to  the  spine  of  the  pubes,  transmits  a  process 
or  insertion  along  t)ic  crest  of  the  pul)es,  called  Gimbernat's  liga- 
ment, the  crescent  ic  margin  of  which  is  turned  to  the  ilium. 
Under  Poupart' s  ligament  we  find  the  following  parts: — 1st,  the 
iliacus  internus  muscle — 2d.  the  psoas  magnus  muscle — 3d,  the 
anterior  crural  nerve — 4th,  the  femoral  artery — 5th,  the  femo- 
ral vein — and,  6th,  the  deep  lymphatics  of  the  thigh.  These 
textures,  connected  by  cellular  membrane,  form  a  considerable 
mass  that  tends  to  prevent  the  abdominal  viscera  from  escaping 
under  Poupart's  ligament.  The  descent  of  the  viscera  is  secured 
still  further  by  the  connection  of  the  fascia  lata  toPoupart's 
ligament,  and  still  more  from  the  relationship  Poupart's  ligament 
bears  to  the  fascia  iliaca,  and  fascia  transversalis.  The  student 
must  endeavour  to  obtain  a  knowledge  of  these  relationships  by 
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dissection,  and  for  this  purpose  he  should  first  remove  the  sJcin 
from  the  upper  third  of  the  anterior  aspect  of  the  thigh  ;  next, 
the  fascia  supe):ficialis,  when  he  ought  to  make  a  careful  dissec- 
tion-of  the  fascia  lata,  observing  its  division  into  two  layers  m- 
periorly — an  iliac  portion,  or  layer,  attached  to  Poupart's  liga- 
ment, and  situated  upon  the  outer  or  iliac  side  of  the  thigh ; 
and  a  pectineal  portion,  which  descends  from  the  spine  and 
crest  of  the  pubes,  covering  the  pectineus  muscle,  and  stretching 
behind  the  vessels  of  tlie  thigli  to  the  ligament  of  the  hip  joint. 
He  ought  particularly  to  note  the  manner  in  which  the  iliac 
portion  stretches  across,  by  two  horn-like  processes,  to  join 
the  pectineal  portion  :•  the  superior  horn  stretching  along  the 
Poupart's  ligament,  and  terminating  at  the  spine  _  of  the 
pubes,  and  t\\einferior  horn,  stretching  across  about  an  inch  and 
a  half  below  Poupart's  ligament — the  two  horns  united  forming 
a  crescentic  margin,  the  concavitj'-  of  which  is  turned  to  the 
pubes.  The  student  must  further  remark  that  this  crescentic 
margin  must  be  niac?e,  in  some  measure,  with  the  knife;  for  it 
will  be  found  at  first  connected  by  a  cribriform  fascia  io 
Poupart's  ligament,  and  the  pectineal  portion.  This  portion 
of  the  fascia  lata  is  cellular,  perforated  by  numerous  openings 
for  the  transmission  of  vessels  and  nerves,  must  be  removed, 
and  the  crescentic  margin  then  exposed. 

After  the  student  has  obtained  a  knowledge  of  the  relations 
of  the/ascia  lata  to  the  pelvis,  to  Poupart's  ligament,  and  to  the 
vessels  of  the  thigh,  he  shonld  attend  to  the  inner  surface  of 
the  abdominal  walls  immediately  above  Poupart's  ligament. 
The  dissection  should  be  made  in  the  following  way :  An  inci- 
sion should  be  made  from  the  umbilicus  to  the  pubes,  through 
the  abdominal  walls,  and  another  from  the  umbilicus  at  right 
angles  to  the  foiTner,  across  to  near  the  anterior  spine  of  the 
ilium,  and  the  flap  turned  down  upon  the  thigh.  The  student 
should  then  peel  off  the  peritoneum,  and  bring  into  view, 
1st,  the  fascia  transversalis  lining  the  transverse  and  rectus 
miiscles  of  the  abdomen ;  and,  2d,  the  fascia  iliaca,  covering 
the  iliac  muscle.  These  fascia:  will  be  found  to  unite  finnly 
behind  Poupart's  ligament,  except  at  the  pubic  side,  where  the 
vessels  are  transmitted.  There  the  fasciae  do  not  unite  behind 
Poupart's  ligament,  but  are  seen  passing  respectively  under  it — 
the  fascia  transversalis  before,  and  the  fascia  iliaca  behind,  the 
vessels,  butturning]towards  each  other,  and  uniting  both  on  the 
pubic  and  iliac  sides  of  the  vessels,  and  thus  forming  a  sheath, 
which  can  be  traced  suiTOunding  the  femoral  vessels,  nearly  to 
the  ham.  Upon  introducing  the  finger  into  this  sheath,  with 
its  vessels,  much  obstruction  is  felt,  except  upon  the  inner  side  of 
the  femoral  vein,  where  some  loose  cellular  membrane  exists 
surrounding  the  lymphatic  vessels  that  enter  the  pelvis  from 
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the  thigh.  If  some  force  be  used,  the  fingei-  will  be  made  to 
pass  under  Poupart's  ligament,  and  clear  the  up])cr  horn  of  the 
felciforin  process  of  the  fascia  lata,  and  still  within  the  sheath. 
Immediately  below  Poupart's  ligament,  it  must  be  remarked, 
that  the  side  of  the  sheath  presents  a  per/oratfd  appearance, 
from  the  superficial  lymphatics  piercing  it  at  that  point  to  join 
thedeep-seated  ones  :  this  part  of  the  sheath,  then,  is  weaker  than 
the  other  part,  and  readily  yields  to  any  distending  cause,  and 
assists  in  terming  a  pouch  which  contains  the  intestines.  The 
canal  thus  formed  by  the  introduction  of  the  finger,  or  by  the 
descent  of  a  portion  of  intestine,  is  bounded  on  the  iliac  .side  l>y 
the  femoral  vein  ;  on  the  pnbic  side  Ijy  Gimbcrnat's  ligament ; 
anteriorly  by  Poupart's  ligament,  and  a  part  of  the  fascia 
transversalsis,  and  posteriorly  by  the  pubes,  covered  by  a 
part  of  the  fascia  iliaca. 

In  the  formation  of  a  femoral  hernia,  the  intestine  carries 
before  it  in  succession  the  following  parts: — 1st,  a  peritoneal 
sac — 2d,  the  fascia  propria,  formed  by  the  cellular  mem- 
brane of  the  canal  and  perforated  part  of  the  sheath — 3d, 
the  cribriform  fascia — 4th,  the  fascia  supeif  cialis — Sth,  the 
sldn.  The  situation  of  the  ejiyastric  artery,  and  a  peculiar 
variety  of  the  obturator  artery  to  the  neck  of  the  sac,  should 
not  be  overlooked  by  the  student.  He  will  find  the  epigastric 
usually  at  the  iliac  side  of  the  femoral  opening,  but  he  will  not 
unfref[uently  find  the  obturator  arising  from  the  epigastric,  and 
nearly  encircling  the  aperture — a  circumstance  that  should  in- 
duce great  caution  in  the  use  of  the  knife  while  reheving 
a  strangulated  hernia  of  this  kind. 

Xir.— DIAPHRAGMATIC  REGION. 

Diaphragma. — Origin.  1st.  Posterior  surface  of  the  xiphoid 
cartilage — 2d.  internal  surface  of  the  six  inferior  ribs — 3d, 
transverse  process  of  the  first  lumbar  vertebra — ^tli,  bodies  of 
the  four  superior  lumbar  vertebrce.  Insertions.  The  fibres  run 
to  a  central  cordiform  tendon.  Use.  The  principal  muscle  of 
respiration. 

The  diaphragm  may  be  viewed  as  forming  a  vaulted  parti- 
tion between  the  thorax  and  abdomen,  and  presenting  tieo  sur- 
faces, a  thoracic  or  convex ;  and  an  abdominal  or  concave  ;  and 
a  margin  which  adheres  to  the  base  of  the  thorax,  and  is  pro- 
longed upon  the  bodies  of  the  lumbar  vertebrae  nearly  to  the 
pelvis.  Betwixt  the  crura  of  the  diaphragm  we  find  two  open- 
ings— a,  superior  or  esophageal,  and  an  inferior  or  aortic,  so  de- 
nominated from  the  oesophagus  and  aorta,  that  respectively 
pass  through  them ;  and  another  opening,  the  curat  in  the 
cordiform  tendon  for  transmitting  the  veua  cava  inferior  to  the 
heart. 
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Xin.— LUMBAR  REGION. 

1.  Psoas  Parvus. — Origin.  1st.  Lateral  part  of  tlie  body  of 
the  last  dorsal  vertebra — 2d,  inferior  adjoining  libro-cartilage. 
Insertion.  Ilio-pectineal  eminence  of  the  os  innominatum.  Use. 
To  bend  the  loins  forwards. 

2.  Psoas  Magnus. — Origin.  1st.  Body  of  the  last  dorsal  verte- 
bra— 2d,  bodies  and  transverse  processes  of  the  four  superior 
lumbar  vertebrae — 3d,  intervening  fibro-cartilages.  Insertion. 
Trochanter  minor  of  the  thigh  bone.  Use.  To  carry  the  thigh 
forwards,  and  when  the  thigh  is  iixed  to  bring  the  body  for- 
wards. 

3.  Iliacus  Internus. — Origin.  Fossa  iliaca.  Insertion.  In 
common  with  the  psoas  magnus  into  the  trochanter  minor. 
Use.  Bends  the  thigh,  and  rolls  it  outwards. 

4.  Quadrat  us  Lumborum. — Origin.  1st,  the  crest  of  the  ilium 
posteriorly — 2d,  the  ilio-lumbar  ligament.  Insertion.  1st, 
apices  of  the  transverse  processes  of  the  fcjur  superior  lumbal 
vertebrae — 2d,  the  inferior  margin  of  the  t<\-elfth  rib.  Use.  To 
pull  the  trunk  to  the  side,  and  depress  the  last  rib. 

XIV.-GENITAL  REGION. 
\st.  In  the  Male. 

1.  Cremaster. —  Origin.  1st,  Inferior  margin  of  the  internal 
oblique  muscle — 2d,  posterior  surface  of  Poupart's  ligament. 
Insertion.  The  fibres  descend  along  the  spermatic  cord,  to  the 
tunica  vaginalis  of  the  testicle,  some  of  them  again  ascending 
to  the  pubic  bone.  Use.  To  suspend,  draw  up,  and  compress 
the  testicle. 

2.  Erector  Penis, — Origin.  Inner  side  of  the  tuber  ischii. 
Insertion  Fibrous  envelope  of  the  corpus  cavernosum  penis 
anterior  to  the  root  of  the  organ.  Use.  To  pull  down  and  com- 
press the  root  of  the  penis. 

3.  Ejaculator  Seminis. — Origin.  1st.  Fibrous  envelope  of 
the  corpus  cavernosum  penis  anterior  to  the  root  —  2d.  side 
of  the  bulb  of  the  urethra.  Insertion.  1st,  its  fellow  on  the 
mesial  line  of  the  bulb  of  the  urethra — 2d,  confounded  with 
the  transversus  ])erinei  and  sphincter  ani  muscles.  Use.  To 
compress  the  bulb,  and  assist  in  the  discharge  of  the  seminal 
fluid. 

4.  Transversus  Perinei. — Origin.  Internal  side  of  the  ramus 
and  tuberosity  of  the  ischium.  Insertion.  At  the  mesial  line  of 
theperineum  it  meets  with  its  fellow,  and  is  likewise  confounded 
with  the  anterior  extremity  of  tlie  sphincter  ani,  and  posterior 
extremity  of  the  ejaculator  seminis.  Use.  To  steady  the  penis 
and  oppose  the  protrusion  of  the  rectum. 
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2d,  In  the  Female, 

1.  Erector  C'litoridis. — Origin.  Inner  side  of  the  tuberosity 
of  the  ischium.  Insertion.  Fibrous  covering  of  tlie  clitoris. 
Use.  To  depress  the  clitoris  and  pull  it  backwards. 

2.  Constrictor  Vugince. — Origin.  Between  the  anus  and 
vulva,  where  it  is  confounded  with  the  sphincter  ani  and  trans- 
versi  perinei  muscles.  Insertion.  Hbrous  membrane  of  the 
clitoris.    Use.  To  contract  the  tube  which  it  suri'ounds. 

3.  Transversus  Perinei. — The  same  as  in  the  male,  but 
smaller  and  often  awanting. 

The  second,  third,  and  fourth  muscles  in  this  region,  are  the 
proper  muscles  Perineum : — a  spaceof  great  practical  inter- 
est;  bounded  before  by  the  scrotum ;  behind  by  the  anus;  and. 
on  each  side  by  the  rami  of  the  ischia  and  pubes.  These 
muscles  should  be  examined  in  relationship  with  the  fascice  of 
the  perineum,  with  the  penis.,  with  the  anus,  and  with  the  pel- 
vic viscera.  The  student  would  do  well  to  turn  again  to  the 
inferior  aperture  of  the  skeleton  pelvis ;  Jiext  to  observe  the 
tubes  that  issue  from  the  outlet — as  the  urethra  and  anus  in  the 
male,  and  urethra,  vagina,  and  anus  in  the  female;  t5d,  to  trace 
the  course  of  the  superficial  fascia  of  the  perineum  from  the 
cellular  membrane  of  the  abdomen  and  scrotum,  over  the 
muscles  of  the  perineum,  adhering  to  the  rami  of  the  pubes  and 
ischia,  as  far  back  as  the  tuberosity,  till  it  dips  down  and  unites 
with  the  deep-seated  fascia  —  to  trace  the  deep-seated  fa.sda 
which  lies  behind  the  muscles  of  the  perineum  and  exterior  to 
levator  ani  muscle,  from  the  tuberosities  of  the  ischia  and  from 
the  rectum,  along  the  rami  of  the  ischia  and  pubes,  as  far  as  the 
triangular  ligament  of  the  pubes.  The  student  will  also  ob- 
serve, that  where  this  fascia  joins  the  triangular  ligament,  a.uA 
assists  in  forming  a  canal  for  the  urethra,  two  processes  of  it  are 
detached,  one  forward,  along  the  bulb  of  the  penis,  and  an- 
other backwards,  along  the  membranous  part  of  the  urethra, 
to  the  prostrate  gland,  vesiculffi  seminales,  inner  surface  of  the 
J)ubes,  and  inner  surface  of  the  levator  ani  muscle. 

XV.-ANAL  REGION. 

1.  Sphincter  Ani. — Origin.  Point  of  the  coccyx.  Insertion. 
Middle  of  the  perineum.  Use.  Contracts  and  closes  the  orifice 
of  the  rectum  which  it  surrounds. 

2.  Levator  Ani. — Origin.  1st,  Posterior  surface  of  the  os 
pubis — 2d,  superior  margin  of  the  thyroid  foramen — 3d,  tliat 
tendinous  membrane  that  lines  the  obturator  internus  muscle 
—  ith,  spinous  process  of  the  ischium.     Insertion.   1st,  the 
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third  and  fourth  bones  of  the  coccyx— 2d,  its  fellow  behuid  and 
before  the  rectum — 3d,  sphincter  ani— 4th,  posterior  extremity 
of  the  ejaculator  seminis  muscle,  and  superior  part  of  the 
constrictor  vaginie  in  the  female.  Use.  To  restrain  the  protru- 
sion of  the  anus  in  evacuating  the  contents  of  the  rectum,  and 
to  support  the  abdominal  and  pelvic  viscera  geneially. 

3.  Coccygeiis. — Ori(/in.  Spine  of  the  ischium.  Insertion.  1st, 
margin  of  the  fifth  sacral  and  first  and  second  coccygeal  bones. 
Use.  To  draw  the  coccyx  forward,  or  prevent  its  displacement 
backwards. 

XVI.— DORSAL  REGION. 

The  muscles  of  the  Back  may  be  simply  arranged  into  the 
hrodd,  the  long,  and  the  short.  Tlie  broad,  lying  most  superfi- 
cially and  forming  three  layers.  The  long  situated  immediately 
under  the  broad  muscles,  and  occupying  the  vertebral  groove, 
and  the  short  either  connecting  the  head  to  the  spine  or  situated 
between  spinous  and  transverse  processes  of  the  vertebrae. 

1st,  Superficial  or  Iroad  Muscles. 
1st  Layer. 

1,  Trapezius. — 1st,  spinous  processes  of  all  the  dorsal  vertebra: 
— 2d,  spinous  process  of  the  seventh  cervical  vertebra — 3d,  lig- 
amentum  nucha; — 4th,  internal  third  of  the  superior  curved 
line  of  the  occipital  bone.  Insertion.  1st,  posterior  margin  of 
the  outer  third  of  the  clavicle— 2d,  internal  margin  of  the  acro- 
mion process  of  the  scapula — 3d,  posterior  margin  of  the  spine 
of  the  scapula.  Use.  To  carry  the  scapula  and  clavicle  back- 
wards, or  to  move  it  according  to  the  three  different  directions 
of  its  fibres.  To  draw  the  head  also  backwards,  and  steady 
the  dorsal  portion  of  the  spine. 

2,  Latissimiis  Dorsi. — Origin.  1st,  posterior  surface  of  the 
sacrum — 2d,  external  margin  of  the  posterior  half  of  the  ilium 
 3d,  spinous  processes  of  all  the  lumbar  and  six  or  seven  infe- 
rior dorsal  vertebrae — 4th,  extremities  of  the  three  or  four  last 
false  ribs.  Insertion.  Anterior  margin  of  the  occipital  groove 
of  the  humerus.  Use.  To  carry  the  humerus  downwards  and 
backwards,  and  to  roll  it  inwards ;  it  also  steadies  the  lower 
part  of  the  spine. 

2d  Layer. 

1  and  2.  Rhomhoideus  Major  and  Minor. — Origin.  1st,  inferior 
part  of  the  ligamentum  nucha — 2d,  spinous  processes  of  the  last 
cervical,  and  four  or  five  superior  dorsal  vertebrae.  Insertion. 
Base  of  the  scapula  between  the  spine  and  inferior  angle.  Use. 
To  draw  the  scapula  upwards  and  backwards. 

3,  Serratus  Posticus  Inferior.— Origin.  Spinous  processes  of 
the  three  superior  lumbar,  and  the  three  inferior  dorsal  verte- 
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brce.  Insertion.  Inferior  margins  of  the  four  last  ribs.  Use. 
To  pull  down  the  ribs  to  which  it  is  attached,  and  thus  act  as 
an  expiratory  muscle. 

Sd  Layer. 

Serratus  Posticus  Superior.— Origin.  1st,  inferior  third  of 
the  ligamentum  nuchas— 2d,  spinous  process  of  the  seventh 
cervical,  and  first,  second,  and  tliird  doisal  vertebrfc.  Inser- 
tion. External  surface,  and  superior  margin  of  the  tecond,  third, 
fourth,  and  fifth  ribs.  Use.  To  raise  those  ribs,  and  expand  the 
thorax. 

2d,  Long  Muscles, 

Some  of  which  lie  on  the  Dorso-cervical,  and  others  on  the  Lumbo- 
dorsal  regions  of  the  Spine. 

1.  Musclet  on  the  Dorso-cervical  Regions  of  the  Spine. 

Ist  Layer. 

1.  Splenius. — Origin.  Spinous  processes  of  the  five  or  six 
superior  dorsal  and  last  cervical  vertebrse — 2d,  two  inferior 
thirds  of  the  ligamentum  nucbte.  Insertion.  1st,  Transverse 
processes  of  the  first  and  second  cervical  vertebra? — 2d,  external 
surface  of  the  mastoid  process  of  the  temporal  bone  and  exte  r 
nal  half  of  the  rough  surface  of  the  occipital  bone,  between  its 
superior  and  inferior  curved  lines.  Use.  To  carry  the  head 
backwards,  and  to  the  one  side. 

2.  Levator  Scapulce. — Origin.  Transverse  processes  of  the 
four  or  five  upper  cervical  vertebrae.  Insertion.  Superior  angle 
and  a  small  part  of  the  base  of  the  scapula.  Use.  To  raise  the 
scapula. 

2d  Layer. 

1st,  Complexus. — Origin.  Transverse  processes  of  the  five  su- 
perior dorsal  and  six  inferior  cervical  vertebrte — 2d,  spinous 
process  of  the  first  dorsal  vertebra.  Insertion.  Internal  half 
of  the  rough  surface  between  the  superior  and  inferior  curved 
lines  of  the  occipital  bone.  Use.  To  pull  the  head  back,  and  a 
little  to  the  one  side. 

2d.  Trachelo-mastoideus. — Origin.  Transverse  processes  of  the 
first  vertebra  of  the  back,  and  four  inferior  of  the  neck.  Inser- 
tion, Posterior  part  of  the  external  surface  of  the  mastoid  pro- 
cess of  the  temporal  bone.  Use.  Carries  the  head  back,  and 
rolls  it  to  the  one  side. 

J3d,  Transversalis  Colli. — Origin.  1st,  transverse  processes  of 
the  second,  third,  fourth,  and  fifth  dorsal  vertebrae — 2d,  some- 
times from  the  longissimus  dorsi.  Insertion.  The  five  inferior 
cervical  vertebra.  Use.  Carries  the  head  backwards,  and  turns 
it  to  the  one  side. 
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4th,  Cervicalis  Descendens. — This  is  the  cervical  portion  of 
the  sacro-Iumbalis  muscle. 

Qd  Layer, 

1st,  /Scnw  Spinalis  Colli. — Origin.  Transverse  processes  of  the 
six  iippermost  dorsal  vertebree.  Insertion.  Spinous  processes 
of  all  the  cervical  vertebrte,  except  the  first  and  last.  Use.  To 
di-a\v  the  neck  obliquely  backwards,  and  to  the  one  side. 

4</i  Layer. 

Part  of  Multifidus  Spinffi. 

2d,  Muscles  on  the  Lumho-dorsal  region  of  the  Spine. 
1st  Layer. 

1st,  Sacro-lumbalis. — Origin.  1st,  posterior  surface  of  the  sa- 
crum— 2d,  crest  of  the  ilium  posteriorly — 3d,  apex  of  the  spinous 
processes  of  all  the  lumbar  vertebrae,  which  attachments  are 
common  to  this  muscle  and  the  longissimus  dorsi.  Insertion. 
1st,  angle  of  the  eleven  inferior  ribs — 2d,  shoulder  of  the  first 
rib — 3d,  transverse  processes  of  the  four  inferior  cervical  verte- 
brae, which  portion  of  the  muscle  is  usually  described  under  the 
name  cervicalis  descendens.  The  musculi  accessorii  ad  sacro- 
lumhalem  are  distinct  portions  which  arise  from  eight  or  ten 
inferior  ribs  near  their  angles,  and  are  lost  in  the  sacro-lumbalis. 
Use.  To  pull  the  ribs  down  and  assist  in  erecting  the  trunk. 

2d,  Longissimus  Dorsi. — Origin.  In  common  with  the  last 
muscle.  Insertion.  1st,  lower  margin  of  eight  or  more  inferior 
ribs — 2d,  transverse  processes  of  the  dorsal  vertebra.  Use.  To 
support  the  spine  in  the  erect  posture,  and  bend  it  backwards. 

3.  Spinalis  Dorsi. — Origin.  Spinous  processes  of  the  two  su- 
perior lumbar,  and  two  or  three  inferior  dorsal  vertebrae.  In- 
sertion. Spinous  processes  of  the  four  dorsal  vertebra:  that  follow 
the  third.  Use.  To  extend  the  vertebral  column,  and  draw  it 
backwards. 

2d  Layer. 

Multifidus  Spina. — Origin.  1st,  posterior  surface  of  the  sa- 
crum— 2d,  posterior  extremity  of  the  crest  of  the  ilium — 3d, 
transverse  and  articulating  processes  of  all  the  lumbar  and  dor- 
sal vertebrse — 4th,  transverse  processes  of  the  five  inferior  cer- 
vical vertebrae.  Insertion.  Spinous  processes  of  all  the  lumbar, 
dorsal,  and  cei-vical  vertebrae,  except  the  atlas.  Use.  To  sup- 
port the  spine,  and  to  pull  it  backwards,  and  a  little  to  the  one 
side. 

8d  Short  Muscles. 
1.  Rectus  Capitis  Posticus  Major. — Origin.  Spinous  process  of 
the  second  cervical  vertebra.    Insertion.  Occipital  bone,  be- 
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tween  the  foramen  magnum  and  inferior  curved  line.  Use.  Tt 
draw  the  head  hack,  and  to  rotate  it  on  its  axis. 

2.  Rectus  Capitis  Posticus  Mirror. — Origin.  Posterior  arch  C 
the  atlas.  Insertion.  Small  depression  on  the  occipital  hone, 
immediately  behind  the  occipital  foramen.  Use.  To  draw  the 
head  back. 

3.  Obliquus  Inferior  Capitis. — Origin.  Spinous  process  of  the 
second  cervical  vertebra.  Insertion.  Transverse  process  of  the 
atlas.    Use.  To  rotate  the  atlas  and  head  to  the  one  side. 

4.  Obliquus  Superior  Capitis. — Origin.  Transverse  process  of 
the  first  cervical  vertebra.  Insertion.  The  occipital  bone  beliind 
the  foramen  magnum,  and  near  the  mastoid  process  of  the  tem- 
poral bone.    Use.  To  draw  the  head  backwards. 

5.  Interspinales  Colli,  Dorsi,  and  Lumborum. — Muscular  fas- 
ciculi that  connect  the  spinous  processes  of  the  contiguous  true 
vertebra.  In  the  neck  and  loins  they  are  well  marked,  ,and 
double.  In  the  back  they  can  be  hardly  said  to  exist.  Use. 
to  extend  the  spine. 

6.  Intertransversales  Colli,  Dorsi,  et  Lumborum, — Portions  of 
muscle  that  stretch  between  the  transverse  processes  of  contigu- 
ous vertebrfe.  In  the  neck  they  are  arranged  into  anterior  and 
posterior,  the  first  being  six  in  number,  and  second  five.  The 
dorsal  fasciculi  are  seldom  well  developed,  and  often  awanting. 
The  lumbar  ones  are  five  in  number,  and  well  developed.  Use. 
To  bend  the  spine  to  the  side. 


III.  DIVISION. -MUSCLES  OF  THE  EXTREMITIES. 

The  muscles  of  the  superior  extremity  are  invested  with  a 
dense  fibrous  membrane,  or  fascia,  which  binds  them  down,  and 
supports  them  when  in  action.  It  varies  in  density  m  different 
parts  of  the  limb,  and  receives  names  indicative  of  its  situation 
upon  the  limb,  as  the  fascia  of  the  upper  arm,  fore-arm,  (kc.  It 
inav  be  traced  from  the  spme  of  the  scapula  and  mfra-spmatus 
muscle,  from  the  cellular  membrane  of  the  axilla,  reinforced  as 
it  descends  from  the  tendons  of  the  pectoralis  major,  the  latissi- 
mus  dorsi,  teres  major,  and  deltoid  muscles.  In  the  shoulder  and 
upper  arm,  the  student  should  attend  to  the  following  pomts  :— 
1st  the  thin  layer  of  it  sent  over  the  deltoid ;  2d,  the  greater 
density  of  the  part  covering  the  infra  spinatus,  teres  minor 
and  major  muscles,  and  muscles  of  upper  ann;  8d,  the  dippmg 
down  of  the  fascia  on  each  side  to  the  external  and  internal 
mai-ffins  of  the  humerus,  and  consequent  formation  by  these 
septt  of  two  fascial  compartments,  or  bags,  which  do  not  com- 
municate witheach  other,  and  in  which  the  anteriorand  posterior 
muscles  of  the  upper  arm  are  inclosed;  4th,  the  greater  deu- 
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sity  of  the  fascia  near  the  elbow,  and  its  farther  attachments  to 
the  condyles  of  the  humerus  and  to  the  olecranon 

In  the  fore-arm,  the  fascia  is  of  great  density,  and  very 
closely  connected  with  the  muscles,  dipping  down  between 
them,  and  even  forming  sheaths  for  some  of  them.  At  the  el- 
bow, it  descends  from  the  tendon  of  the  biceps  anteriorly,  and 
from  that  of  the  triceps  behmd,  and  from  the  condyles  of  the 
humerus,  and  intermuscular  septa,  on  each  side.  It  descends 
over  the  fore-arm  to  the  wrist,  and  is  there  blended  anteriorly 
with  the  anterior  annular  ligament,  extending  into  the  palm, 
and  forming  the  palmar  aponeurosis,  and  posteriorly  forming  the 
posterior  annular  ligament  of  the  carpus,  and  attached  also  to 
the  sulci  on  the  inferior  extremity  of  the  radius,  forming  grooves 
for  the  transmission  of  the  extensor  tendons. 


I. — Muscles  op  the  Superior  or  Thoracic  Extremity. 

I.-SCAPULAR  REGION. 

1.  Deltoides. — Origin.  1st,  anterior  margin  of  the  scapulary 
third  of  the  clavicle — 2d,"acromion  process,  and  posterior  margin 
of  the  spine  of  the  scapula.  Insertion.  Deltoid  impression  or 
rough  surface  near  the  middle  of  the  humerus.  Use.  To  raise 
the  humerus  from  the  side  of  the  trunk. 

2.  Supra  spinatus. — Origin.  Fossa  supra-spinata  of  the  sca- 
pula. Insertion,  Superior  muscular  impression  of  the  great 
tuberosity  of  the  humerus.  Use.  To  abduct  and  raise  the  hu- 
merus. 

3.  Infra  Spinatus. — Origin.  Nearly  the  whole  of  the  infra 
spinal  fossa  of  the  scapula — 2d,  fascia  of  the  shoulder.  Inser- 
tion. Middle  muscular  unpression  of  the  great  tuberosity  of  the 
humei'us.  Use.  To  abduct,  raise,  and  carry  backwards  the  hu- 
merus, and  to  roll  it  outwards. 

4.  Teres  Minor. — Origin.  Posterior  surface  of  the  scapula 
along  its  anterior  margin.  Insertion.  The  inferior  depression 
on  the  great  tuberosity  of  the  humerus.  Use.  to  draw  the  hu- 
merus downwards  and  backwards,  and  to  roll  it  outwards. 

5.  Teres  Major. — Origin.  Anterior  margin  of  the  scapula, 
near  the  inferior  angle  of  the  bone.  Insertion.  Posterior  mar- 
gin of  the  occipital  groove  of  the  humerus.  Use.  To  carry 
the  humerus  inwards  and  backwards,  and  to  roll  it  inwards. 

6.  Suhscapularis — Origin.  Fossa  subscapularls.  Insertion. 
Little  tuberosity  of  the  humerus.  Use.  To  draw  the  arm 
'lownwards,  inwards,  and  to  roll  it  upon  its  axis  from  without 
'nwards. 
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II.— BRACHIAL  REGION; 

Anterior  Muscles. 

1.  Biceps.— Origin.  By  two  heads,  the  external  or  short  head 
from  the  point  of  the  coracoid  process  of  the  scapula,  and  the 
internal  or  long  head  from  the  superior  part  of  the  glenoid  ca- 
vity of  the  same  Ijone.  Insertion.  1st,  the  fascia  of  the  fore- 
arm— 2d,  the  bicipital  tuberosity  of  the  radius.  Use.  To  roll 
the  radius  outwards,  to  beud  the  elbow  joint,  and  to  carry  the 
whole  extremity  forwards  and  inwards. 

2.  Coraco-Brachialis — Origin.  In  common  with  the  short  head 
of  the  biceps  muscle.  Insertion.  Middle  part  of  the  internal 
surface  of  the  humerus,  between  the  brachialis  anterior,  and 
third  portion  of  the  triceps  muscle.  Use.  To  draw  the  aim 
forwards  and  inwards. 

3.  Brachialis  Anterior — Origin.  Anterior  aspect  of  the  hu- 
merus, from  the  insertion  of  the  deltoid,  to  the  inferior  extre- 
mity of  the  bone.  Insertion.  Inferior  rough  surface  of  the  co- 
ronoid  process  of  the  ulna.    Use.  To  bend  the  elbow  joint. 

Posterior  Muscle. 

Triceps. — Origin.  By  three  heads,  the  long  or  middle  head, 
from  the  upper  part  of  the  anterior  costa  of  the  scapula — the 
second  or  external  head,  from  the  surgical  neck  of  the  hume- 
rus, below  the  insertion  of  the  teres  minor,  and  the  thkd  or  in- 
ternal head,  from  the  shaft  of  the  humerus,  near  the  insertion 
of  the  teres  major.  Insertion.  Superior  surface  of  the  olecra- 
non. Use.  To  extend  the  fore-arm,  and  draw  the  upper  ex- 
tremity backwards. 

III.— RADIO-CUBITAL  REGION. 

Or  Region  of  the  Fore-arm. 

1st,  External  Muscles. 

1.  Supinator  Longus. — 1st,  inferior  third  of  the  external  mar- 
gin of  the  humerus — 2d,  intermuscular  membrane.  Insertion. 
Anterior  margin  of  the  lower  extremity  of  the  radius,  near  the 
base  of  the  styloid  process.  Use.  Brings  the  hand  mid-way  be- 
tween pronation  and  supination,  and  bends  the  elbow  joint. 

2.  Extensor  Carpi  Radialis  Longior. — Origin.  The  inferior  part 
of  the  external  margin,  and  upper  part  of  the  external  condyle 
of  the  humerus.  Insertion.  Posterior  part  of  the  upper  extremity 
of  the  metacarpal  bone  of  the  fore  finger.  Use.  To  carry  the 
hand  backwards  upon  the  fore-arm,  and  to  extend  the  fore- 
arm. 
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3.  Extensor  Carpi  Radialis  Brevior. — Origin.  External  con- 
dyle of  the  humerus.  Insertion.  Posterior  part  of  the  superior 
extremity  of  the  metacarpal  bone  supporting  the  middle  finger. 
Use.  Nearly  the  same  as  former  muscle. 

2d  Postmor  Muscles. 
1st  Layer. 

1.  Extensor  Communis  Digitorum. — Origin.  1st,  external 
condyle  of  the  humerus— 2d,  fascia  of  the  fore-arm,  and  mem- 
branous septa  between  this  and  adjoining  muscles.  Insertion. 
Posterior  surface  of  the  four  smaller  fingers  by  distinct  tendons — 
more  particularly  the  second  and  third  phalanges  of  these  fin- 
gers. Use.  To  extend  the  fingers  to  which  they  are  attached, 
and  to  cany  the  hand  backwards  towards  the  fore-arm. 

2.  Extensor  Proprius  Minimi  Digiti. — Origin.  1st,  the  exter- 
nal condyle  of  the  humerus — 2d,  membranous  septa  between 
this  and  surrounding  muscles.  Insertion.  Posterior  surface  of 
the  second  and  third  phalanges  of  the  little  finger.  Use.  To 
extend  the  little  finger. 

3.  Extensor  Carpi  Ulnaris. — Origin.  1st,  external  condyle  of 
the  humerus — 2d,  inter-muscular  septa — 8d,  middle  third  of  the 
posterior  margin  of  the  ulna.  Insertion.  Posterior  part  of  the 
superior  extremity  of  the  metacarpal  bone  of  the  little  finger. 
Use.  To  carry  the  hand  towards  the  posterior  surface  of  the 
fore-arm,  and  incline  it  to  the  ulna. 

4.  Anconeus. — Origin.  The  external  condyle  of  the  humerus. 
Insertion.  Superior  fifth  of  the  posterior  surface  of  the  ulna. 
Use.  To  extend  the  fore-arm. 

2d  Layer. 

1st,  Supinator  Brevis. — Origin.  External  condyle  of  the  hu- 
meras,  and  neighbouring  part  of  the  posterior  surface  of  the 
ulna.  Insertion.  Superior  third  of  the  external  surface  of  the 
radius.  Use.  To  roll  the  radius  outwards,  and  thus  to  produce 
supination  of  the  hand. 

2.  Extensor  Primus  Pollicis. — Origin. — 1st,  posterior  surface 
of  the  ulna,  immediately  below  the  anconeus — 2d,  posterior 
surface  of  the  interosseous  ligament — 8d,  posterior  surface  of  the 
radius.  Insertion.  Radial  side  of  the  superior  extremity  of  the 
metacarpal  bone  of  the  thumb.  Use.  To  draw  the  metacarpal 
bone  of  the  thumb  outwards  and  backwards. 

3.  Extensor  Secundus  Poinds. — Origin.  1st,  a  small  part  of 
the  posterior  surface  of  the  ulna  near  the  former  muscle — 2d, 
posterior  surface  of  the  interosseous  ligament.  Insertion.  Pos- 
terior surface  of  the  superior  extremity  of  the  first  phalanx  of 
the  thumb.    Use.  To  extend  the  first  phalanx  of  the  thumb. 

G  2 
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4.  Extensor  Tertius  PolHcis — Origin.  1st,  the  middle  of  the 
posterior  surface  of  the  ulna — 2d,  posterior  surface  of  the  inter- 
osseous ligament.  Insertion.  The  last  phalanx  of  the  thumb. 
Use.  To  extend  the  thumb. 

5.  Extensor  Indicis. — Origin.  Posterior  surface  of  the  ulna 
and  interosseous  ligament.  Insertion.  Posterior  part  of  the 
second  and  third  phalanges  of  the  fore  finger.  Use.  To  extend 
the  fore  finger, 

3d  Anterior  Muscles. 
1st  Layer. 

1.  Pronator  Teres. — Origin.  1st,  the  internal  condyle  of  the 
humerus — 2d,  coronoid  process  of  the  ulna.  Insertion.  Middle 
part  of  the  external  surface  of  the  radius.  Use.  To  roll  the  ra- 
dius outwards,  and  thus  to  turn  the  hand  prone. 

2.  Flexor  Carpi  Radialis. — Origin.  Internal  condyle  of  the 
humerus.  Insertion.  Anterior  part  of  the  superior  extremity 
of  the  metacarpal  bone  of  the  fore  finger.  Use.  To  bring  the 
palm  of  the  hand  in  the  direction  of  the  anterior  surface  of  the 
fore-arm. 

3.  Palmaris  Longus. —  Origin.  Internal  condyle  of  the  hu- 
merus. Insertion.  1st,  anterior  surface  of  the  anterior  annu- 
lar ligament  of  the  carpus  —  2d,  superior  extremity  of  the 
palmar  aponeurosis.  Use.  Stretches  the  palmar  aponeurosis, 
and  moves  the  hand  towards  the  anterior  surface  of  the  fore- 
arm. 

4.  Flexor  Carpi  Ulnaris. — Origin.  1st,  the  internal  condyle 
of  the  humerus — 2d,  internal  surface  of  the  olecranon — 3d, 
posterior  margin  of  the  ulna.  Insertion,  The  os  pisiforme. 
Use.  To  bring  the  palm  of  the  hand  towards  the  anterior  sur- 
face of  the  fore-arm. 

2d  Layer. 

Flexor  Sublimis. — Origin.  1st,  internal  condyle  of  the  hume- 
rus— 2d,  coronoid  process  of  the  ulna — 3d,  internal  lateral  liga- 
ment of  the  elbow  joint — 4th,  superior  part  of  the  anterior 
border  of  the  radius  below  the  bicipital  tuberosity.  Insertion. 
By  four  tendons  into  the  second  phalanges  of  the  four  smaller 
fingers.    Use.  To  bend  the  four  smaller  fingers. 

3d  Layer. 

1.  Flexor  Longus  Pollicis. —  Origin.  The  three  superior 
fourths  of  the  anterior  surface  of  the  radius.  Insertion.  Ante- 
rior surface  of  the  last  phalanx  of  the  thumb.  Use.  To  bend 
the  thumb. 

2.  Flexor  Profundus. — Origin.  1st,  the  three  superior  fourths 
of  the  anterior  and  internal  surfaces  of  the  ulna — 2d,  neigh- 
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bouring  part  of  the  interosseous  ligament.  Insertion.  Anterior 
surface  of  the  last  phalanx  of  the  four  smaller  fingers.  Use. 
To  bend  the  fingers. 

4th  Layer. 

Pronator  Quadratus. — Origin.  The  inferior  fourth  of  the  an- 
terior surface  of  the  ulna.  Insertion.  Inferior  fourth  of  the  an- 
terior surface  of  the  radius.  Use.  To  roll  the  radius  so  as  to 
produce  pronation  of  the  hand. 

In  dissecting  the  fm<erior  muscles  of  the  fore-arm,  the  student 
will  observe  that  the  second  layer  lies  throughout  the  greater 
part  of  its  extent  quite  supei-ficially  ;  he  should  also  note  parti- 
culai-ly  the  manner  in  which  the  tendons  of  the  deep  flexor  of 
the  fingers  perforate  the  corresponding  tendons  of  the  superfi- 
cial flexor,  and  how  the  tendons  of  both  muscles  are  strapped 
down  to  the  bones  of  the  fingers  by  dense  fibrous  membranes. 

IV— CARPO-METACARPO-DIGITAL  REGION. 

Or  Region  of  the  Hand. 

The  muscles  on  the  palmar  aspect  of  the  hand  are  covered 
by  the  palmar  aponeurosis,  a  fibrous  membrane,  extending  fi^om 
the  fascia  of  the  fore-arm  and  palmaris  longus  muscle,  and  con- 
sisting of  three  subdivisions :  one  covering  the  muscles  of  the 
thumb :  another  those  of  the  little  finger :  and  a  denser  triangular 
portion,  which  stretches  to  the  inferior  extremities  of  the  four 
small  metacarpal  bones  to  which  it  is  attached.  The  student 
should  remark  its  loose  connection  to  the  deeper  parts  of  the 
hand,  and  its  attchment  to  the  metacarpal  bones,  so  as  to  leave 
spaces  for  the  descent  of  the  blood-vessels  and  nerves  to  the 
fingers. 

Ist.  Muscles  of  the  Ball  of  the  Thumb. 

1.  Abductor  Pollicis. — Origin.  1st,  anterior  surface  of  the  an- 
nular ligament  of  the  carpus — 2d,  anterior  surface  of  the  os 
scaphoides.  Insertion.  Eadial  side  of  the  superior  extremity 
of  the  first  bone  of  the  thumb.  Use.  To  draw  the  thumb  from 
the  other  fingers. 

2.  Opponens  pollicis. — Origin.  Antei-ior  surface  of  the  annular 
ligament — 2d,  anterior  sm-face  of  the  os  trapezium.  Insertion. 
Anterior  surface  and  external  border  of  the  metacarpal  bone 
of  the  thumb.  Use.  To  carry  the  metacarpal  bone  of  the  thumb 
in  the  direction  of  the  little  finger. 

3.  Flexor  Brevis  Pollicis. — Origin.  By  two  portions — Ist,  the 
anterior,  from  the  anterior  surface  of  the  annular  ligament — 
2d,  the  posterior  from  the  os  magnum,  and  anterior. part  of  the 
superior  extremity  of  the  third  metacarpal  bone.  Insertion. 
\nterior  surface  of  the  upper  extremity  of  the  first  bone  of  the 
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thumb.  Use.  To  bend  the  first  phalanx  upon  the  metacarpal 
bone  of  the  thumb. 

4.  Adducto?-  Poinds. — Origin.  The  three  inferior  fourths  of 
tlie  anterior  surface  of  the  thu'd  metacarpal  bone.  Insertion. 
Ulnar  side  of  the  sujjerior  extremity  of  the  first  bone  of  the 
thumb.    Use.  Draws  the  thumb  towards  the  other  fingers. 

2d,  Muscles  of  the  Ball  of  the  Little  Finger. 

1.  Pahnaris  Brevis. — Origin.  .Anterior  surface  of  the  annular 
ligament,  and  ulnar  margin  of  the  palmar  aponeurosis.  Inser- 
tion. Tlie  skin  of  the  upper  part  of  the  ulnar  edge  of  the  hand. 
Use.  To  wrinkle  the  skin  covering  the  ulnar  margin  of  the 
hand. 

2.  Abductor  Minimi  Digiti. — Origin.  Os  pisiforme.  Inser- 
tion. The  ulnar  side  of  tlie  upper  extremity  of  the  first  phalanx 
of  the  little  finger.  Use.  To  carry  the  little  finger  from  the 
other  fingers. 

3.  Flexor  Brevis  Minimi  Digiti. — Origin.  1st,  anterior  surface 
of  the  annular  ligament — 2d,  process  of  the  os  unciforme.  In- 
sertion. Ulnar  side  of  the  superior  extremity  of  the  first  phalanx 
of  the  little  finger.  Use.  To  bend  and  draw  the  little  finger 
fi'om  the  other  fingers. 

4.  Adductor  Ossis  Metacarpi  Minimi  Digiti. — Origin,  1st,  an- 
terior surface  of  the  annular  ligament — 2d,  process  of  the  os  un- 
ciforme. Insertion.  Anterior  surface  and  ulnar  margin  of  the 
fifth  metacarpal  bone.  Use.  To  carry  the  fifth  metacarpal  bone 
forwards,  and  towards  the  other  metacarpal  bones. 

2d,  Muscles  in  the  middle  of  the  Palm. 
1  st  Layer. 

Lumbricales  (quatiior.) — Origin.  The  first  from  that  ten- 
don of  the  flexor  profundus  which  goes  to  the  fore  finger ;  the 
second,  third  and  fourth,  from  the  separation  of  the  tendons  of 
the  same  muscle  wliich  go  to  the  other  fingers.  Insertion. 
Tendons  of  the  extensor  communis  digitorum,  at  the  upper  ex- 
tremity of  the  first  phalanges  of  the  four  smaller  fingers.  Use. 
To  bend  the  first  phalanges  of  the  four  smaller  fingers  upon  the 
corresponding  metacarpal  bones,  and  to  abduct  or  adduct  the 
fingers. 

2d  Layer,  or  Palmar  Interossei. 

1.  Prior  Indicis. — Origin.  Radial  side  of  the  anterior  surface 
of  the  second  metacarpal  bone.  Insertion.  Radial  side  of  the 
superior  extremity  of  the  first  bone  of  the  fore  finger.  Use.  To 
carry  the  fore  finger  towards  the  thumb. 

2.  Posterior  Indicis. — Origin.  Ulnar  side  of  the  anterior  sur- 
face of  the  second  metacarpal  bone.    Insertion.  Ulnar  aide  of 
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the  superior  extremity  of  the  first  bone  of  the  fore  finger.  Use. 
To  carry  the  fore  finger  towards  the  mid  finger. 

8.  Prior  Annularis. — Origin.  Radial  side  of  the  anterior  sur- 
face of  the  fourth  metacarpal  bone.  Insertion.  Radial  side  of 
the  upper  extremity  of  the  first  bone  of  the  ring  finger.  Use. 
To  carry  the  ring  finger  to  the  mid  finger. 

4.  Interosseus  Auricularis. — Radial  side  of  the  anterior  sur- 
face of  the  fifth  metacai-pal  bone.  Insertion.  Radial  side  of  the 
head  of  the  fii'st  bone  of  the  little  finger.  Use.  To  carry  the 
little  finger  towards  the  other  finger. 

3d  Layer,  or  Dorsal  Interossei. 

1.  Ahductor  Indicis,  or  Semi-interosseus. — Origin.  Superior 
half  of  the  ulnar  sui-face  of  the  first  metacarpal  bone.  Insertion. 
In  common  with  the  prior  indicis.  Use.  Assists  the  prior 
indicis,  and  draws  the  thumb  towards  the  fore  finger. 

2.  Prior  3Iedii. — Origin.  1st,  ulnar  surface  of  the  second  and 
radial  surface  of  the  third  metacarpal  bones.  Insertion.  Radial 
side  of  the  superior  extremity  of  the  metacarpal  bone  of  the 
mid  finger.    Use.  To  draw  the  mid  finger  towards  the  thumb. 

3.  Posterior  Medii. — Origin.  Ulnar  side  of  the  third,  and  ra- 
dial side  of  the  foui'th  metacarpal  bones.  Insertion.  Ulnar  side 
of  the  upper  extremity  of  the  mid  finger.  Use.  To  cai'ry  the 
mid  finger  towards  the  ring  finger. 

4.  Posterior  Annularis. — Origin.  Ulnar  surface  of  the  fourth, 
and  radial  surface  of  the  fifth  metacarpal  bones.  Insertion. 
Ulnar  side  of  the  upper  extremity  of  the  first  bones  of  the  ring 

*    finger.    Use.  To  pull  the  ring  linger  towards  the  little  finger. 

III.  DIVISION.— MUSCLES  OF  THE  EXTREMITIES. 

II. — Muscles  of  the  Inferior  or  Pelvic  Extremity. 

The  muscles  of  the  inferior  extremity  are  invested  like  the 
superior  '^with  a  dense  fibrous  layer  or  fascia,  the  fascia  lata., 
which  ought  to  be  carefully  dissected  by  the  student,  and  its 
relationships  noted.  He  should  particularly  observe — 1st,  Its 
mode  of  attachment,  both  to  the  superior  and  inferior  margin  of 
the  pelvis — 2d,  Its  descent  upon  the  thigh  closely  investing  the 
muscles,  and  sending  downwards  numerous  septa  and  invest- 
ments for  the  muscles — 3d,  Its  greater  density  upon  the  exter- 
nal than  internal  part  of  the  thigh — 4th,  Its  attachments  to  the 
linea  aspera  in  such  a  manner  as  form  an  anterior  and  a  poste- 
rior great  compartment  or  bag,  not  communicating  with  each 
other — 6th,  Its  inferior  attachments  to  the  patella,  to  the  con- 
dyles, and  its  continuation  into  the  fascia  of  the  leg. 
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I.— GLUTEAL  REGION, 

Region  of  the  Haunch. 
1st  Layer. 

Gluteus  Maximus. — Origin.  1st,  dorsum  of  the  ilium  between 
the  crest  and  superior  curved  line — 2d,  posterior  surface  of  the 
sacrum — 3d,  lateral  margin  of  the  coccyx — 4th,  external  sur- 
face of  the  great  sacro-sciatic  ligament.  Insertion.  1st,  fascia 
lata — 2d,  external  branch  of  the  superior  bifurcation  of  the 
linea  aspera.  Use.  To  extend  the  thigh,  to  abduct  and  roll  it 
outwards,  and  to  maintain  the  body  in  the  erect  posture. 

2d  Layer. 

1 .  Gluteus  Medius. — Origin.  Tliat  part  of  the  dorsum  ilii  be- 
twixt the  sujjerior^and  inferior  curved  lines.  Insertion.  Supe- 
rior margin  of  the  trochanter  major.  Use.  Besides  producing 
the  same  effects  as  the  former  muscle,  it  carries  the  thigh  for- 
wards and  rotates  it  inwards. 

2.  Pyriforniis. — Origin.  1st,  latei'al  part  of  the  anterior  sur- 
face of  the  sacrum — 2d,  anterior  surface  of  the  great  sacro- 
sciatic  ligament — 3d,  posterior  extremity  of  the  ilium.  Inser- 
tion. Digital  cavity  of  tlie  trochanter  major.  Use.  To  roll  the 
thigh  outwards. 

3.  Geminus  Superior. — Origin.  External  surface  of  the  spin- 
ous process  of  the  ischium.  Insertion.  Digital  cavity  of  the 
great  trochanter.    Use.  To  roll  the  thigh  outwards. 

4.  Obturator  Internus. — Origin.  1st,  the  posterior  surface  of 
the  OS  pubis  immediately  anterior  to  the  oljturator  foramen — 
2d,  internal  surface  of  the  obturator  ligament.  Insertion.  Di- 
gital cavity  of  the  trochanter  major.  Use.  The  same  as  last 
muscle. 

5.  Geminus  Inferior. — Origin.  The  superior  posterior  part  of 
the  tuberosity  of  the  ischium.  Insertion.  Digital  cavity  of  the 
trochanter  major.    Use.  Same  as  the  geminus  superior. 

G.  Quadratus  Femoris. — Origin.  External  surface  of  the  tu- 
berosity of  the  ischium.  Insertion.  Posterior  inter-trochanteral 
line.    Use.  To  roll  the  thigh  outwards. 

3<Z  Layer, 

Gluteus  Minimus. — Origin.  Dorsum  of  the  ilium  below  the 
inferior  curved  line.  Insertion.  Anterior  part  of  the  trochanter 
major.    Use.  Same  as  gluteus  medius. 
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'    '  II._FEMORAL  REGION. 

1st.  Anterior  Muscles. 

1.  Sartorius. — Origin.  Isf,  anterior  superior  spinous  process 
of  the  ilium — 2d,  upper  half  of  the  notch  between  the  two  an- 
terior superior  spinous  processes  of  the  ilium.  Insertion.  Supe- 
rior pai't  of  the  internal  surface  of  the  tibia  near  the  anterior 
tuberosity.  Use.  To  bend  the  knee,  and  carry  the  leg  at  the 
same  time  inward  and  forwards. 

2.  Rectus. — Origin.  1st,  anterior  inferior  spinous  process  of 
the  ilium — 2d,  dorsum  of  the  ilium  immediately  above  the 
acetabulum  cavity.  Insertion.  1st,  superior  margin  of  the  pa- 
tella in  conjunction  with  the  two  vasti  and  crureus  muscles — 
2d,  anterior  tuberosity  of  the  tibia  through  the  ligament  of  the 
patella.  Use.  Extends  the  leg  and  bends  the  thigh  upon  the 
pelvis. 

8.  Crureus. — Origin.  1st,  anterior  inter-trochanteral  line — 
2d,  anterior  and  external  surfaces  of  the  femur.  Insertion. 
Superior  margin  of  the  patella  in  connection  with  the  rectus 
and  the  vasti  muscles.    Use.  To  extend  the  leg. 

2d,  External  Muscles. 

1.  Tensor  Vagince  Femoris — Origin.  External  side  of  the 
anterior  superior  spinous  process  of  the  ilium.  Insertion.  Be- 
tween the  two  layers  of  the  fascia  lata  of  the  thigh,  about  two 
inches  below  the  trochanter  major.  Use.  To  stretch  the  fascia 
lata,  to  abduct  the  thigh  and  roll  it  inwards. 

2.  Vastus  Externus. — Origin.  1st,  the  lower  margin  of  the 
trochanter  major — 2d,  the  whole  length  of  the  external  margin 
of  the  linea  aspera.  Insertion.  1  st,  the  external  margin  of  the 
tendon  of  the  rectus  muscle — 2d,  the  crureus — 3d,  the  base 
and  external  margin  of  the  patella — Ith,  the  external  tubero- 
sity of  the  tibia.    Use.  To  extend  the  leg. 

3d,  Internal  Muscles. 
1st  Layer. 

1.  Vastus  Internus. — Origin.  1st,  the  root  of  the  trochanter 
minor — 2d,  the  internal  mai-gm  of  the  linea  aspera.  Insertion, 
1st,  the  internal  margin  of  the  tendon  of  the  rectus  muscle — 
2d,  the  ciTireus — 3d,  the  base  and  internal  margin  of  the  patella 
— ith,  the  internal  tuberosity  of  the  tibia.  Use.  To  extend  the 
leg. 

2.  Pectineus. — Origin.  The  superior  margin  of  the  os  pubis 
between  the  ilio-pectineal  eminence  and  pubic  spine.  Inser- 
tion.   The  internal  branch  of  the  superior  bifurcation  of  the 
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linca  aspera.  Use.  To  bcud,  adduct,  and  rotate  the  thigh  out- 
wards. 

3.  Abductor  Longus. — Origin.  The  anterior  surface  of  the  os 
pubis  and  symphysis  pubis.  Insertion.  The  middle  third  of  the 
linea  aspera.  Use.  To  adduct,  bend,  and  rotate  the  thigh  out- 
wards. 

4.  G-racilis. — Origin.  1st,  anterior  surface  of  tlie  body  of  the 
pubis  near  the  symphysis — 2d,  anterior  margin  of  the  descend- 
ing'ramus  of  the  pubis.  Insertion.  Superior  part  of  the  inter- 
nal surface  of  the  tibia  near  its  anterior  tuberosity.  Use.  Ad- 
ducts  the  lower  limb,  and  bends  the  leg  upon  the  thigh. 

2d  Layer. 

Adductor  Brevis. — Origin.  Anterior  surface  of  the  bodj-  of 
the  pubis  below  the  origin  of  the  adductor  longus.  Insertion. 
Superior  third  of  the  linea  aspera.  Use.  To  adduct,  bend,  and 
roll  the  thigh  outwards. 

Sd  Layer. 

1.  Adductor  Magnus. — Origin.  1st,  the  anterior  surface  of 
the  ramus  of  the  pubis — 2d,  the  anterior  surface  of  the  ramus 
of  the  ischium — Sd,  external  surface  of  the  tuberosity  of  the 
ischium.  Insertion.  1st,  the  external  branch  of  tlie  superior 
bifurcation  of  the  linea  aspera — 2d,  linea  aspera  proper — 3d, 
internal  tuberosity  of  the  femur.  Use.  To  adduct,  bend,  ex- 
tend, and  rotate  the  thigh  outwards. 

2.  Obturator  Externus. — Origin.  1st,  the  body  of  the  pubis — 
2d,  ramus  of  the  pubis  and  iscliium — 3d,  external  surface  of  the 
obturator  ligament.'.'}  Insertion.  Digital  chavity  of  the  trochan- 
ter major.    Use.  To  roll  the  thigh  outwai'ds. 

4th,  Posterior  Muscles. 

1.  Semitendinosus. — Origin.  Posterior  part  of  the  tuberosity 
of  the  ischium,  and  for  three  inches  intimately  connected  with 
the  biceps.  Insertion.  Inner  surface  of  the  tibia,  near  the  pa- 
tellar tuberosity.  Use.  To  bend  the  knee,  extend  the  thigh, 
and  rotate  the  leg  inwards. 

2.  Biceps. — Origin.  1  st,  posterior  and  external  part  of  the  tu- 
berosity of  the  ischium,  and  for  three  inches  intimately  con- 
nected with  the  former  muscle — 2d,  external  margin  of  the 
linea  aspera — these  two  attachments  constitute  respectively  tlie 
long  and  short  heads  of  this  muscle.  Insertion.  Head  of  the 
fibula.    Use.  To  bend  the  knee,  and  extend  the  thigh. 

3.  Semimembranosus. — Origin.  Tuberosity  of  the  ischium 
anterior  to  the  attachment  of  the  two  preceding  muscles.  In- 
sertion. Posterior  part  of  the  internal  tulicrosity  of  the  tibia. 
Use.  To  bend  the  knee,  and  extend  the  thigh. 
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III.  TIBIO-rEnONEAL  REGION, 

Or  Region  of  the  Leg. 
The  fascia  of  the  Leg  should  be  carefnlljr  dissected  before  the 
muscles  of  this  region  are  exposed. — This  fascia  covers  the  mus- 
cles of  the  leg,  and  extends  to  the  foot.  It  consists  of  three 
portions,  an  anterior,  a  fibular,  and  a  posterior,  corresponding 
with  the  three  divisions  of  the  muscles  in  this  region.  The 
anterior  and  fibular  divisions  are  peculiarly  strong. — The  poste- 
rior consists  of  two  layers,  a  superficial  and  deep-seated,  rarelj' 
so  strongly  marked  as  the  anterior.  The  student  should  also 
note  the  formations  of  the  annular  ligaments  at  the  ankle  by  this 
fascia,  and  its  continuation  downwards,  both  to  the  dorsal  and 
plantar  aspects  of  the  foot  as  far  as  the  toes. 

1st,  Anterior  Muscles. 

1st,  Tibialis  Anticus. — Origin.  1st,  superior  half  of  the  in- 
ternal surface  of  the  tibia — 2d,  anterior  surface  of  the  interos- 
seous ligament.  Insertion.  1st,  base  of  the  internal  cuneiform 
bone — 2d,  internal  side  of  the  posterior  extremity  of  the  first 
metatarsal  bone.    Use.  To  bend  and  turn  the  foot  inwards. 

2  Extensor  Longus  Pollicis  Pedis. — Origin. — The  middle 
third  of  the  tibial  surface  of  the  fibula,  anteriorly — 2d,  neigh- 
bouring part  of  the  anterior  surface  of  the  interosseous  ligament. 
Insertion.  Superior  surface  of  the  last  phalanx  of  the  great  toe. 
Use.  Extends  the  great  toe  and  bends  the  ankle  joint. 

8.  Extensor  Communis  Digitorum  Pedis. — Origin.  1st,  exter- 
nal tuberosity  of  the  tibia — 2d,  two  superior  thirds  of  the  an 
terior  part  of  the  tibial  surface  of  the  fibula.  Insertion.  Supe- 
rior surface  of  the  second  and  third  phalanges  of  the  four 
smaller  toes.  Use.  Extends  the  four  smaller  toes  and  bends 
the  ankle  joint. 

4.  Peroneus  Teriius. — Origin.  The  inferior  third  of  the  ex- 
ternal margin,  and  part  of  the  adjoining  tibial  surface  of  the 
fibula.  Insertion.  Superior  surface  of  the  posterior  extremity 
of  the  metatarsal  bone  of  the  little  toe.  Use.  To  bend  the  an- 
kle joint  and  abduct  the  foot. 

2d,  External  Muscles. 

1 .  Peroneus  Longus. — Origin.  1st,  the  external  part  of  the 
head  of  the  fibula — 2d,  superior  third  of  its  external  surface — 
3d,  membranous  septa  which  separate  this  muscle  from  the  an- 
terior and  posterior  muscles  of  this  region.  Insertion.  After 
crossing  the  sole  of  the  foot,  it  is  attached  to  the  posterior  ex- 
tremity of  the  metatarsal  bone  of  the  great  toe.  Use.  To  ex- 
tend the  foot,  to  raise  its  external  margin,  and  to  turn  the  toes 
outwards. 
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2.  Peroncus  Brevis.— Origin.  The  two  inferior  thirds  of  the 
external  surface  of  tlie  fibula.  Insertion.  Superior  part  of  the 
posterior  extremity  of  the  metatarsal  bone  of  the  little  toe.  Use. 
Assists  the  peroueus  longus. 

3d,  Posterior  Muscles. 
1st,  Superficial  Muscles,  or  Muscles  of  the  Calf  of  the  Leg,  (which 
lie  over  each  other  in  the  following  order.) 

1.  CTastrocne.mius. — Origin.  By  two  heads — 1st,  the  external 
head,  from  the  posterior  pai-t  of  tlie  external  condyle  of  the  fe- 
mur, above  the  articulating  surface — 2d,  the  internal  head,  from 
the  corresponding  part  of  the  internal  condyle.    Insertion.  Pos- 
terior extremity  of  the  os  calcis.    Use.  To  extend  the  foot  and 
bend  the  knee  joint, 

2.  Plantaris. — Origin.  Posterior  part  of  the  external  condyle 
of  the  femur.  Insertion.  1st,  inner  side  of  the  tendo  Achillis 
— 2d,  superior  part  of  the  os  calcis.  Use.  Assists  the  former 
muscle. 

3.  Soleus. — Origin.  1st,  posterior  surface  of  the  head  of  the 
fibula — 2d,  superior  third  of  the  posterior  surface  of  the  same 
hone — 3d,  oblique  line  on  the  posterior  .surface  of  the  tibia — 
4th,  aliout  three  inches  of  the  internal  border  of  the  tibia,  below 
the  oblique  line.  Insertion.  Posterior  extremity  of  the  os  cal- 
cis.   Use.  To  extend  the  foot. 

The  dissection  of  these  muscles  will  lead  the  student  to  ol>- 
serve  the  strong  tendon  (Tendo  Achillis),  by  which  they  are 
attached  to  the  os  calcis,  and  to  note  its  form  and  its  relation  to 
the  skin — to  the  deep-seated  fascia,  and  to  the  os  calcis. 

2d,  Deep-seated  Muscles,  (forming  one  layer.) 

1.  PopUteus. — Origin.  The  depression  on  the  tuberosity  of 
the  external  condyle  of  the  femur.  Insertion.  Posterior  sur- 
face of  the  tibia  above  the  oblique  line.  Use.  To  bend  the  knee, 
and  when  bent  to  rotate  the  leg  inwards. 

2.  Flexor  Longus  Pollicis  Pedis. — 1st,  two  inferior  thirds  of 
the  posterior  surface  of  the  fibula — 2d,  lower  part  of  the  poste- 
rior surface  of  the  interosseous  ligament.  Insertion.  Posterior 
part  of  the  inferior  surface  of  the  last  phalanx  of  the  great  toe. 
Use.  To  bend  the  great  toe,  and  extend  the  ankle-joint. 

3.  Flexor  Communis  Digitorum  Longus. — Origin.  The  two 
middle  thirds  of  the  posterior  surface  of  the  tibia.  Insertion. 
By  four  tendons,  into  the  last  phalanges  of  the  four  smaller  toes. 
Use.  To  bend  the  four  smaller  toes,  and  extend  the  foot. 

4.  Tibialis  Posticus. — Origin.  1st,  internal  surface  of  the 
fibula,  behind  the  interosseous  ligament — 2d.  corresponding 
part  of  that  ligament — 3d,  the  three  superior  fourths  of  tiie  pos- 
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tcrior  surface  of  the  tibia,  Insertion.  Tuberosity  of  the  sca- 
phoid, and  inferior  surface  of  the  internal  cuneiform  bone.  Use. 
To  extend  tlie  ankle-joint  and  turn  the  foot  inwards. 

IV.— TARSO  METATARSO-DIGITAL  REGION, 

Or  region  of  the  foot. 
1st,  Muscle  of  the  Dorsal  Region  of  the  Foot. 

Extensor  Brevis  Digitorum  Pedis. — Origin.  1st,  External  sur- 
face of  the  OS  calcis  anteriorly — 2d,  external  astragalo-calcaneal 
ligament — 3d,  annular  ligau\ent  of  the  tarsus.  Insertion.  By 
four  tendons,  into  the  superior  part  of  the  posterior  extremity 
of  the  first  phalanx  of  the  great  toe,  and  the  second  and  third 
phalanges  of  the  three  succeeding  toes.  Use.  To  extend  the 
toes  to  which  these  tendons  are  attached. 

The  muscles  situated  on  the  plantar  aspect  of  the  foot  are 
supported  and  protected  by  a  dense  fibrous  layer,  the  plantar 
aponeurosis  which  stretches  from  the  posterior  extremity  of  the 
OS  calcis,  to  the  anterior  extremities  of  the  five  metatarsal 
bones.  In  dissecting  this  part,  the  student  should  observe  its 
relationship  to  the  skin  and  to  the  muscles  which  it  covers; 
its  three-fold  division,  corresponding  witli  the  arrangement  of 
the  muscles:  its  triangular  form — and  its  mode  of  attachment 
to  the  metatarsal  bones,  leaving  interstices  for  the  transit  of  the 
blood  vessels  and  nerves. 

2d,  Muscles  on  the  Tibial  Side  of  the  Sole  of  the  Foot. 

1.  Abductor  Pollicis  Pedis.— Origin.  1st,  internal  tuberosity 
on  the  inferior  surface  of  the  os  calcis — 2d,  internal  annular 
ligament  of  the  tarsus.  Insertion.  Tibial  side  of  the  posterior 
extremity  of  the  first  bone  of  the  great  toe.  Use.  Carries  the 
great  toe  away  from  the  other  toes,  and  bends  its  slightly. 

2.  Flexor  Brevis  Pollicis  Pedis. — Origin.  1st,  anterior  inferior 
part  of  the  os  calcis — 2d,  inferior  part  of  the  first  and  second 
cuneiform  bones.  Insertion.  Ossa  sesamoidea,  and  inferior  sur- 
face of  the  posterior  extremity  of  the  fii-st  bone  of  the  great  toe. 
Use.  To  bend  the  first  phalanx  of  the  great  toe  upon  the  first 
metatarsal  bone. 

3d,  Abductor  Pollicis  Pedis. — Origin.  1st,  inferior  surface  of 
the  OS  cuboides — 2d,  fibrous  membrane  that  binds  down  the 
tendon  of  the  peroneus  longus — 3d,  posterior  extremities  of 
the  third  and  fourth  metatarsal  bones.  In.sertion.  Fibular  side 
of  the  posterior  extremity  of  the  first  bone  of  the  great  toe,  and 
external  adjoining  sesamoid  bone.  Use.  To  draw  the  great  toe 
to  the  other  toes,  and  bend  it  a  little. 
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3d,  Muscles  on  the  Fibular  Side  of  the  Sole  of  the  Foot. 

1.  Abductor  Minimi  Bigiti  Pedis. — Origin.  External  tubero- 
sity on  the  inferior  surface  of  the  os  caleis.  Insertion.  1st,  tu- 
berosity of  the  fifth  metatarsal  bone— 2f],  filjular  side  of  the 
posterior  extremity  of  the  first  phalanx  of  the  little  toe.  Use. 
To  draw  the  little  toe  from  the  other  toes. 

2d,  Flexor  Brcvis  Minimi  Diyili  Pedis. — Origin.  1st,  inferior 
part  of  the  posterior  surface  of  the  fifth  metatarsal  hone — 2d, 
fibrous  sheath  of  the  tendon  of  the  peroneus  longus  muscle. 
Insertion.  Inferior  and  fibular  surfaces  of  tlie  posterior  extremity 
of  the  first  bone  of  the  little  toe.  Use.  To  bend  the  first  pha- 
lanx of  the  little  toe  upon  the  fifth  metatarsal  bone. 

4th,  Muscles  in  the  Middle  of  the  Sole  of  the  Foot. 
1st  Layer. 

Flexor  Brevis  Digitorum  Pedis. — Origin.  Inferior  surface  of 
the  OS  calcis  between  the  two  tuberosities.  Insertion.  By  four 
small  tendons  into  the  second  phalanges  of  the  four  smaller 
toes.  In  each  tendon  an  opening  exists  for  the  transmission  of 
the  tendons  of  the  long  flexor.  Use.  To  bend  the  second  pha- 
langes of  the  four  smaller  toes  upon  the  first,  and  these  upon 
the  corresponding  metatarsal  bones. 

2d  Layer. 

1.  Flexor  Accessorius. — Origin.  Sinuosity  of  the  os  caleis. 
Insertion.  Superior  surface  and  external  margin  of  the  tendon 
of  the  flexor  longus  digitorum  muscle.  Use.  To  assist  the  long 
flexor,  and  to  correct  the  obliquity  of  that  muscle's  pull. 

2d,  Lunibricales  Pedis.,  Quatuor. — Origin.  The  tendons  of  the 
flexor  longus  digitorum  pedis.  Insertion.  1st,  internaland  pos- 
terior surfaces  of  the  first  plialanges  of  the  four  smaller  toes — 
2d,  extensor  tendons  of  the  four  smaller  toes.  Use.  To  bend 
the  first  phalanges  of  the  four  smaller  toes  upon  the  correspond- 
ing metatarsal  bones. 

3d  Layer. 

Transversalis  Pedis. — Origin.  Inferior  surface  of  the  four  last 
metatarso-digital  ligaments.  Insertion.  Fibular  side  of  the 
anterior  extremity  of  the  metatarsal  bone  of  the  great  toe.  Use. 
To  approximate  the  outer  and  iimer  margins  of  the  foot,  and 
thus  to  render  the  sole  of  the  foot  more  concave. 

4th  Layer,  or  Plantar  Interosseous  Muscles. 
\  .  Intero.sseus  Plantaris  Primus — Origin.  Tibial  side  of  the 
inferior  surface  of  tlie  third  metatarsal  bone.    In.sertion.  Tibial 
side  of  the  posterior  extremity  of  the  first  phalanx  of  the  mid- 
dle toe.    Use.  Di'aws  the  middle  toe  towards  the  great  toe. 
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2d  Tnterosseus  Plantaris  Sectmdus.— Origin.  Tibial  side  ot 
the  inferior  surface  of  the  fourth  metatarsal  bone.  Insertion. 
Tibial  side  of  the  posterior  extremity  of  the  first  bone  of  the 
fourth  toe.    Use.  Pulls  the  fourth  toe  towards  the  great  toe. 

-3.  Interosseus  Plantaris  Tertius.— Origin.  Tibial  side  of  the 
inferior  surface  of  the  fifth  metatarsal  bone.  Insertion.  Tibial 
side  of  the  posterior  extremity  of  the  first  bone  of  the  little  toe. 
Use.  To  carry  the  little  toe  towards  the  other  toes. 

5th  Layer,  or  Dorsal  Interosseous  Muscles. 

1.  Interosseus  Dorsalis  Primus. — Origin.  1st,  Tibial  surface 
of  the  second  metatai-sal  bone— 2d,  a  small  part  of  the  fibular 
surface  of  the  first.  Insertion.  Tibial  side  of  the  posterior  ex- 
tremity of  the  first  hone  of  the  second  toe.  Use.  To  draw  the 
second  toe  from  the  middle  toe. 

2.  Interosseus  Dorsalis  Secundus. — Origin.  1st,  Fibular  sur- 
face of  the  second  metatarsal  bone — 2d,  a  small  part  posteriorly 
of  the  tibial  sui-face  of  the  third.  Insertion.  Fibular  side  of  the 
posterior  extremity  of  the  first  phalanx  of  the  second  toe.  Use. 
To  carry  the  second  toe  towards  the  middle  toe. 

3d,  Interosseus  Dorsalis  Tertius.— Origin.  1st,  Fibular  sur- 
face of  the  third  metatarsal  bone — 2d,  posterior  part  of  the 
tibial  surface  of  the  fourth.  Insertion.  Fibular  side  of  the  pos- 
terior extremity  of  the  first  phalanx  of  the  middle  toe.  Use. 
To  draw  the  middle  toe  towards  the  little  toe. 

4th,  Interosseus  Dorsalis  Quartus. — Origin.  1st,  Fibular  sur- 
face of  the  fourth  metatarsal  hone— 2d,  posterior  part  of  the 
tibial  surface  of  the  fifth.  Insertion.  Fibular  side  of  the  poste- 
rior extremity  of  the  first  phalanx  of  the  fourth  toe.  Use.  To 
carry  the  fourth  toe  towards  the  little  toe. 

The  following  is  an  arrangement,  according  to  which  all  the 
muscles  may  be  dissected  upon  one  subject : — 

Where  Muscles 
to  be  found. 
Page  67 
58 
59 
62 
55 
62 
62 
53 
53 
53 
54 
54 
6ft 
56 


Regions. 

1.  Superficial  Cervical, 

2.  Inferior  Hyoideal, 

3.  Superior  Hyoideal, 

4.  Epicranial.  .  .  • 
5  Auricular  (external), 

6.  Palpebral, 

7.  Superciliary, 

8.  Ocular, 

9.  Superior  Labial, 

10.  Nasal, 

11.  Inferior  Labial,  . 

12.  Buccal, 

13.  Oral, 

14.  Zygomatic  (superficial  layer), 
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15.  Temporal,  .      •  . 

16.  Pharyngeal, 

17.  Zygomatic  (deep-seated), 

18.  Palatine, 

19.  Lingual, 

20.  Auricular  (internal), 

21.  Laryngeal, 

22.  Dorsal, 

23.  Anterior  Thoracic, 

24.  Lateral  Thoracic, 

25.  Abdominal, 

26.  Diaphragmatic, 

27.  Anterior  Cervico-Vertebral, 
2S.  Lateral       do.  do. 

29.  Lumbar, 

30.  Intercostal, 

31.  Genital, 

32.  Anal, 

33.  Scapular,  .  . 

34.  Brachial, 

35.  RadiOfUlnar, 

36.  Carpo-Metacarpo-Digital, 

37.  Gluteal, 

38.  Femoral, 

39.  Tibio-Peroneal, 

40.  Tarso-Metatarso-Digital, 


PART  III. 


NERVOUS  SYSTEM. 

The  nervous  system  in  man  is  extremely  complicated.  It 
may  be  viewed,  however,  as  consisting  of  the  following  subor- 
dinate parts: — 1st,  The  cerebrospinal  axis  ;  2d,  cerebral  and 
spinal  nerves  ;  and,  .3d,  the  ganglionic  system,  usually  denomi- 
nated the  great  sympathetic  nerve. 

The  cerebro-spinal  axis,  or  great  central  division  of  the  ner- 
vous system,  for  the  sake  of  simplicity  and  reference,  is  farther 
subdivided  into  the  encephalon  or  brain,  and  into  the  spinal  mar- 
row, or  spinal  cord. 

The  nerves  of  the  cerebro-spinal  axis,  are  of  two  kinds — 1st, 
nerves  of  sensation ;  2d,  nerves  of  motion. 

And  the  Ganglionic  system,  of  nervous  matter  consist,  1st,  of 
ganglia,  or  nervous  knots,  or  centres ;  and,  2d,  of  nerves,  that 
radiate  from  these  centres. 

The  nervous  matter,  or  neurine,  as  it  is  now  fi-equently  called, 
presents  itself  under  two  forms,  1st,  the  grey :  and,  2dly,  the 
•white  nervous  matter,  which  differ  from  each  othei-,  in  consis- 
tency as  well  as  colour.  The  grey  is  soft  and  of  a  pulpy  ap- 
pearance, and  the  white  of  a  well-marked  j&brous  structure. 
The  microscopic  ol^servations  of  Ehrenberg,  however,  show  that 
the  grey  matter  is  fibrous  as  well  as  the  white — that  in  the  grey 
matter  the  fibres  are  knotted  like  a  string  of  beads,  the  bead 
like  swellings  being  at  some  distance  from  each  other — and  the 
fibres  farther  interspersed  with  globules  and  plates  of  a  peculiar 
kind.  In  the  white  matter  the  articulated  or  knotted  fibres  are 
interspersed  with  other  fibres  regularly  cylindrical  and  straight, 
and  that  the  cylindrical  fibres  are  about  j  of  a  line  in  diameter ; 
the  cylindrical  fibres  are  also  tubular  and  seem  to  contain  a 
granular  nervous  matter,  but  the  knotted  fibres  appear  to  be  of 
a  different  structure. 

The  olfactory  optic  and  auditory  nerves  are  composed  accord- 
ing to  the  same  authority  of  knotted  fibres — and  the  nerves  of 
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motion  of  fiLres  distinctly  cylindrical,  but  in  the  nerves  of  com- 
mon sensibility  the  structure  has  not  yet  lieen  ascertained. 

According  to  M.  John,*  grey  anil  white  nervous  matter 
differ  somewhat  in  the  proportion  of  their  chemical  ingre- 
dients. The  following  tables  show  the  chemical  composition  of 
the  brain  as  a  whole  and  respectively  of  the  white  and  grey 
substances : — 

Entire  Tirain  (density=104S.) 

Water   T7-0 

Albumen   9-6 

White  fatty  matter   7  2 

Red  fatty  matter   3-1 

Osmazome,  lactic  acid,  and  salts    2  0 

Eartliy  phosphates   1*1 

White  substance.    Grey  substance. 

Water   73  0    85-0 

Albumen    9  9    7-5 

White  fatty  matter    13-9    1  0 

Red  fatty  matter    0-9    3-7 

Osmazome,  &c    10    1-4 

Earthy  phosphates   1'3    V2 

Before  the  student  enter  upon  the  investigation  of  the  nervous 
system  of  man,  he  would  do  well  to  study  the  great  outlines  of 
this  system  as  found  in  the  inferior  anunals,  particularly  in  the 
lower  divisions  of  the  vertebrated  where  tlie  same  type  of  ner- 
vous system  exist,  but  of  a  much  more  simple  form.  If  he  take 
the  brain  of  the  turtle  he  will  find  it  to  consist  of  3  pairs  of 
ganglia,  the  olfactory,  the  hemispheric  or  cerebral,  and  the 
optic,  and  a  single  ganglion  the  cerebellum  all  on  the  same  level 
and  following  each  other  from  before  backwards  in  the  order 
now  mentioned.  In  the  human  brain  these  subdivisions  still 
exist,  but  by  the  extraordinary  development  of  the  cereb.ram 
and  cerebellum,  the  other  ganglia  seem  to  be  swallowed  up 
or  transformed  into  small  processes  or  appendages  of  the  cerebral 
mass. 

I.— DIVISION.  CEREBRO  SPINAL  AXIS. 
The  cerebrospinal  axis  in  the  human  subject  should  first  be 
mewed  in  situ.  When  removed,  as  it  should  afterwards  be, 
from  its  osseous  encasement,  and  divested  of  its  membranes,  it 
is  found  to  consist,  when  traced  from  below  upwards,  of  the 
following  subdivisions: — 1st,  The  sj>ival  cord,  the  upper  extre- 
mity of  which  expands  into  (2dly)  the  spinal  bulb  or  medulla 
oblongata,  above  which  we  find  (3dly)  the  cerebellum  or  Httle 
brain,  and  upon  a  still  higher  level,  (4thly)  the  cerebrum  or 
gi'eat  brain. 

*  Journal  de  Chemie  Medicale,  as  quoted  by  Solly. 
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..-SPINAL  CORD. 

Situation. — Spinal  canal.  Form. — Irregularly  cylindrical. 
Extent. — From  the  medulla  oblongata  which  constitutes  its 
upper  extremity,  to  the  second  lumbar  vertebra,  and  presents 
ort  anterior  and  a  posterior  surface,  each  divided  into  two  equal 
parts  by  a  longitudinal  groove  : — lateral  surfaces  marked  by  tlie 
attachments  of  the  spinal  nerves— an  upper  extremity, Q.OYiim\\o\\ii 
with  the  spinal  bulb,  and  a  lower  extremity  terminated  by  an  oval 
tubercle.  A  transverse  section  of  the  cord  demonstrates  the 
grey  ncurine  that  lies  internally.  The  experiments  of  Dr  Mar- 
shall Hall  prove  that,  the  spinal  cord  is  not  only  a  conductor 
but  a  generator  of  power  to  tlie  muscles,  and  that  it  is  an  axis 
to  the  incident  excitor  and  to  the  reflex  motor  nerves. 

II.*— SPINAL  BULB  OR  MEDULLA  OBLONGATA 

Situation. — Within  the  cranium,  resting  upon  the  basillary 
process  of  the  occipital  bone,  and  stretching  from  the  commissure 
of  the  cerebellum  to  the  foramen  magnum  of  the  occipital 
bone.  Form.  Irregularly  conical,  flattened  from  before  back- 
wards, symmetrical  and  divisible  into  six  eminences — the  two 
corpora  pyramidalia  anteriorly,  more  laterally  the  two  corpora 
oiivaria,  and  posteriorly,  the  two  corpora  restiformia.  At  the 
bottom  of  the  groove  that  separates  the  corpora  oiivaria  from 
the  restiformia,  the  tractiis  respiratoriiis  of  Sir  Charles  Bell  is 
fotlnd  extending  downwards  upon  the  lateral  parts  of  the  spuaal 
cord. 

III.— CEREBELLUM. 

Situation. — Inferior  occipital  fossae,  bounded  above  by  the 
tentorium  surmounted  by  the  posterior  lobes  of  the  cerebrum. 
Form.  Symmetrical  and  corresponding  with  the  cavity  in  which 
it  is  lodged.  Size.  About  one-tenth  of  the  encephalic  mass. 
Weight.  In  the  male  about  5  ounces,  and  in  tlie  female  abqut 
4^  ounces,  its  density  however  being  somewhat  greater  in  the 
female  than  in  tlie  male. 

The  student  should  attend  to  the  following  particulars — 1st,  its 
external  surface. — a,  Superiorly  where  it  is  depressed  laterally, 
and  elevated  mesially  into  the  superior  vermifoo-m  process. — b, 
[nferiorly,  presenting  in  its  mcsal  line  the  valley  and  infer ior 
vermiforyn  process. — c.  Its  circumference — 2d,  The  arrangement 
of  the  laminae  or  plates,  both  larger  and  smaller,  of  which  it  is 
composed — ^d.  Its  communications  or  connections  with  the 
spinal  cord  by  tbe  corpora  restiformia  and  pyramidal :  with  the 
cerebrum  by  the  valvula  Vieusenii  or  processus  a  cereljcUo  ad 
testes,  and  the  imion  of  its  opposite  halves  by  the  commissure 
of  the  cerebellum  or  annular  protuberance — 4tli,  the  ventricle 
of  the  cerebellum  or  fom'tli  ventricle  which  is  bounded  anteriorly 
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by  the  medulla  oblongata  which  is  marked  by  a  depression 
called  calamus  scnptori«s-/a<era%,  by  the  continuations  up- 
wards of  the  corpora  restifovmin— posteriorly,  by  the  cerebellum  : 
the  upper  end  of  the  ventrical  is  closed  by  tlie  valvula  Vieuse- 
nn,  and  lower  end  is  shut  by  a  dense  membrane  of  greyish  colour, 
probably  a  modification  of  the  pia  mater— 5th,  the  situation  of 
the  corpus  dentatum,  a  nucleus  of  grey  matter  embedded  in  the 
white,  and  seen  by  a  vertical  section  of  either  lobe  of  the 
cerebellum  at  the  junction  of  its  inner,  with  its  two  outerthirds, 
the  same  section  exposing  the  arbor  vita;  formed  by  the  peculiar 
arrangement  of  the  white  and  grey  neurine. 

Although  it  is  convenient  to  trace  both  nerves  of  motion  and 
general  sensibility  from  the  same  centre,  as  the  brain,  spinal 
cord,  &c.,  still  it  must  be  remembered  that  the  nerves  of  mo- 
tion only  are  conductors  of  volition  outwards,  or  from  the  ner- 
vous centres  to  tlie  muscles,  and  that  the  nerves  of  sensibility 
conduct  their  perceptions  inwards,  from  the  organs  of  sensation 
to  the  central  nervous  masses.  Hence  we  ought  in  strict  lan- 
guage to  speak  of  the  motive  nerves  as  arising  from  the  brain 
and  spinal  cord,  and  the  sensitive  from  the  organs  and  textures 
upon  which  they  ramify. 

IV.-CEREBRUil. 

Situation. — Occupying  the  greater  part  of  the  cranial  cavity. 
Form.  Ovoidal. — Convex  superiorly,  the  largest  extremity  turn- 
ed backwards,  compressed  to  a  greater  or  less  degree  laterally, 
and  flattened  inferiorly — correspondmg  accurately  w4th  the 
cavity  in  which  it  lies,  and  divided  into  the  right  and  left 
hemispheres  by  a  deep  fissure.  Weight.  In  the  male  about 
40  ounces,  and  in  the  female  about  87h  ounces.  In  the  male 
the  cerebral  substance  is  also  more  dense  than  in  the  female. 

The  b  rain  may  be  examined  by  the  student,  first,  according 
to  the  old  system.,  and  afterwards  according  to  the  newer  and 
more  approved  plan.  He  must  first  get  acquainted  with  all  parts 
that  lie  upon  its  periphery  ov  external  surface : — the  form,  situa- 
tion, and  direction,  of  the  convolutions  and  depth  of  the  sulci, 
and  then  by  dissecting  the  brain  from  above,  expose  its  cavities 
or  ventricles,  and  the  processes  that  are  viewed  as  lying  in  these 
chambers. 

The  following  points  should  be  noted.  The  two  grand  divi- 
sions of  the  cerebrum  or  the  Hemispheres : — the  various  aspects 
or  surfaces  of  each : — as  the  commutital  turned  to  the  central 
fissure: — the  superior: — the  lateral  and  the  inferior  or  base: 
Processes  in  mesial  line  of  the  base  as  they  appear  from  behind 
forwards: — 1st,  junction  of  the  crura  cerebri  at  the  anterior 
margin  of  the  nodus  cerebri — 2d,  locus  perforatus — 3d,  corpora 
niammillaria — 4th,  tuber  cinereum — 6th,  pituitary  glaud — 6tli, 
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commissure  or  junction  of  optic  nerves.  Processes  on  lateral 
parts  of  the  base  : — 1st,  posterior  lobe — 2d,  middle  lobe — 3d, 
anterior  lobe,  the  fissura  magna  Sylvii  separating  the  anterior 
from  the  middle  lobe — 4,  The  crura  cerebri — 6th,  Cerebral 
nerves. 

The  interior  of  the  cerebrum  is  exposed  from  above  by  re- 
moving the  hemispheres  upon  a  level  with  the  corpus  callosun 
or  commissura  superior,  and  raising  that  commissure.  The 
ventricles  of  the  cerebrum  are  the  two  lateral  consisting  each  of 
three  prolongations  or  cornua,  the  fossa  sylvii  or  fifth  veiitricle 
and  upon  a  lower  level  on  the  mesial  line  of  the  brain  the 
THIRD  ventricle.  Processes  in  superior  horns  of  lateral  ventricles : 
1st,  corpora  striata — 2d,  tenice  semicirculares  geminum — 3d, 
thalami  nervorum  opticorum — 4th,  choroid  plexus,  which 
from  opposite  sides  unite  under  the  anterior  part  of  the  fornix 
in  t\\e  foramen  of  Munro  and  at  the  foramen  commune  anterius 
— an  opening  situated  at  the  antei'ior  margin  of  the  commissura 
mollis — the  foramen  commune  posterius  being  situated  at  the 
posterior  margin  of  the  same  commissure.  Boundaries  of  the 
Superior  Horns.  Above,  by  the  corpus  callosum:  below,  by  the 
fornix  and  processes  in  superior  horns :  externally  by  the  fibres 
of  the  hemispheres,  and  internally,  by  the  septum  lucidum, 
which  forms  a  partition  between  the  lateral  ventricles,  and  be- 
tween the  laminae  of  which,  the_^i;/i  ventricle  is  found.  Pro- 
cess in  Posterior  Hoi-n. — Hippocampus  minor.  Processes  in 
Lower  Horn. — 1st,  cornu  ammonis — 2d,  tenia  finibriata — 3d, 
plexus  choroides. 

Third  Ventricle.  Situation.  A  fissure  between  the  thalami 
nervorum  opticomm,  and  bounded  above  by  tiie  commissura 
mollis  which  is  covered  immediately  by  the  velum  vasculosum, 
and  immediately  above  this  last  lies  the  fornix :  below,  by  the 
locus  perforatus  and  tuber  cinereum  in  the  base  of  the  brain: — 
anteriorly  by  the  rounded  cord  called  anterior  commissure  under 
which  a  canal  leads  off  to  the  pituitary  gland  {iter  a  tertio  ven- 
triculo  ad glandulam  pituitariam.)  :  posteriorly,  by  the  posterior 
commis.mre,  the  corpora  quadrigemina  and  pineal  gland.  Un- 
der the  posterior  commissure  a  canal  passes  off  to  the  fourth 
ventricle,  or  ventricle  of  the  cerebellum — the  iter  a  tertio  ad 
quartum  ventriculum,  or  aqueduct  of  Sylvius, 


According  to  the  new  method  of  demonstrating  the  brain,  its 
fibres  are  traced  from  below  upwards,  and  the  relationships  of 
all  the  parts  more  easily  seen  and  comprehended. 

The  brain  maybe  viewed  as  consisting  of  the  following  grand 
subdivisions : — 

1.  Nuclei  or  Ganglia  of  grey  matter  that  are  so  many  sources 
of  power  whatever  that  power  may  be. 
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2.  Tracts  of  white  matter  that  pass  through  the  ganglia,  and 
which  receive  a  reinforcement  as  they  pass  tlirough  to  radiate 
to  tlie  convolutions. 

o.  Tracts  of  nervous  matter  or  commissures^  that  connect  and 
unite,  or  communicate  with  different  parts  of  the  cereLi-al  mass. 

The  ga7iglia  of  the  whole  encephalic  mass  wlien  enumerated 
from  below,  are  the  following : — 1  st,  those  of  tlie  corpora  olivaria, 
or  the  pnenmofjash-ic — 2d,  those  of  the  corpora  restiformia,  or 
auditory — 8d,  those  that  form  the  corpora  dcntata,  or  ccrebel/ic — 
— 4th,  those  of  the  corpora  quadrigcmina,  or  optic — 5th,  those 
of  the  tlialami  nervorum  opticorum  or  sensitive  ov  inferior  great 
cerehval — Gtii,  those  of  the  corpora  striata  or  superior  great 
cerebral  or  motive — 7th,  tlie  olfactory — 8th,  the  hemispheric  or 
intellectual. 

The  radiating  fibres  may  be  viewed  as  of  two  l^inds,  or  form 
two  tracts— 1st,  those  fibres  continued  upwards  from  tlie  jiyra- 
mids.  These  send  a  fasciculus  to  the  cerebellum,  pass  upwards 
through  the  Pons,  then  forming  part  of  the  crus  cerebri  and 
penetrating  the  anterior,  or  motive  ganglion,  are  lost  in  the 
grey  ma^tter  upon  the  surface  of  the  convolutions,  or  upon  the 
hemispheric  ganglion. 

And,  2d,  Those  continued  upwards  from  the  rcstiform  bodies. 
Tliese  are  partly  lost  in  the  cerebelluiu,  the  remaining  fibres 
extending  upwards  as  part  of  tlie  crura  cerebri,  ti-averse  the  pos- 
terior or  inferior,  or  sensitive  ganglion,  and  radiate  to  the  pc- 
ripliery,  or  hemispheric  ganglion. 

The  Commissures,  or  apparatuses  of  communication,  are  of 
three  kinds — 1st,  those  that  connect  parts  in  the  opposite  hemi- 
spheres (transverse  commissures)  ;  2d,  those  that  connect  dif- 
ferent parts  in  the  same  hemispheres  ( longitudinal  commissures); 
and,  8d,  those,  which  connect  the  cerebrum  to  other  encephalic 
masses. 

The  transverse  commissures  are,  when  enumerated  from  be- 
low, 1st,  commissura  anterior — 2d,  commissura  posterior — 3d, 
commissura  pinealis — 4th,  commissura  mollis — and,  5th,  com- 
missura superioi',  or  corpus  callosum. 

The  longitudinal  commissures,  when  enumerated  from  be- 
low, are,  1st,  teuia  semicircularis  geminum — 2d,  the  fornix — 
and,  Sd,  the  superior  longitudinal. 

Those  that  connect  the  cerebrum  to  other  ganglia,  are,  1  st,  the 
oblique  commissure  the  valvula  Vieusenii,  or  processus  e  cerebello 
ad  testes — 2d,  olfiictory  commissure. 

According  to  the  new  mode  of  demonstrating  the  brain,  ven- 
tricles or  shut  C£ivities  are  not  found,  but  simply  a  fissure  con- 
tinued upwards  between  the  two  lateral  divisions  of  the 
encephalon,  from  the  posterior  fissure  of  the  spinal  cord,  and 
that  fissure  modified  into  species  of  cavities  by  the  aiTangcmcnt 
of  the  commissures. 
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The  functions  of  tlie  different  parts  of  the  nervous  system 
have  been  investigated  in  three  diftcrent  ways  by  phj'siologists. 
Some  Imvc  drawn  conclusions  from  experiments  performed 
upon  the  inferior  animals ;  others  have  relied  chiefly  upon  the 
effects  of  disease;  and  others,  so  far  as  the  brain  is  concerned, 
Jiave  endeavoured  to  draw  conclusions  from  the  peculiarities  of 
form  and  development  existing  in  the  heads  of  different  and 
living  individuals. 

Tliese  are  all  legitimate  modes  of  investigating  the  subject, 
and  calculated  mutually  to  assist  each  other.  At  present  it 
must  be  admitted  that  much  doubt  and  obscurity  overhang  the 
subject,  and  which  can  only  be  expelled  by  accurate  observa- 
tion, and  carefull}'  conducted  experiment. 

MEMBRANES  OF  THE  BRAIN. 

These  membranes  are  three  in  number — 1st,  dura  mater — 2d, 
tunica  arachnoidea — 8d,  pia  mater. 

Dura  Mater. 

Situation. — Occupying  the  interior  of  the  cranium  and  spinal 
canal.  Structure.  A  dense  pearly  coloured  fibro-serous  mem- 
brane, that  forms  an  internal  periosteum  for  the  cranium — a  pro- 
tecting envelope  for  the  brain,  and  a  secure  lodging  place  for  the 
(jreat  veins  or  sinuses  of  the  cerebral  organ.  Processes: — 
1st,  falx  cerebri — 2d,  tentorium  cerebelli — 3d,  falx  cerebelli. 

Tunica  Arachnoidea, 

Situation. — Lines  the  interior  of  tlie  dura  mater,  both  in  the 
cranium  and  spinal  canal  from  which  it  is  reflected  upon  the 
spinal  cord,  and  exterior  of  the  brain ;  and,  according  to  Bichat, 
lines  also  the  ventricles.  Structure.  A  serous  membrane  wliich 
forms  a  shut  sac. 

Pia  Mater. 

Situation. — Under  the  arachnoid  membrane,  covering  every 
part  of  the  exterior  of  the  brain,  passing  down  between  its  cir- 
cumvolutions, and  prolonged  into  its  internal  cavities.  Struc- 
ture. A  cellular  tunic,  the  seat  of  the  blood-vessels  of  the 
brain. 

MEMBRANES  OF  THE  SPINAL  CORD. 

These  membranes  are  four  in  number — 1st,  dm-a  mater — 2d, 
tunica  arachnoidea.,  both  continuations  of  the  corresponding 
membranes  of  the  brain — .3d,  ligamentvm  dentatvm,  a  thin  but 
dense  memlu'ane  which  stretches  along  the  lateral  jjarts  of  the 
spinal  cord,  between  the  anterior  and  ]iosterior  roots  of  the  spi- 
nal nerves — 4th,  proper  membrane  of  the  spinal  marrow,  cor- 
responding with  the  pia  mater,  but  differing  materially  in  den- 
sity. 
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I.—BIVISION. 

OF  THE  NERVES. 

Nerves  are  cellulo-neurinous  cords,  of  a  white  or  whitish 
colour,  attached  by  one  of  their  extremities  to  a  nervous  mass 
or  centre,  as  the  brain,  spinal  cord,  or  a  ganglion ;  and  by  tlie 
other  to  a  sensitive,  muscular,  or  some  other  organ  or  texture 
of  the  body.  Like  the  muscles,  nerves  may  be  viewed  as  ot 
two  kinds,'lst,  those  of  relative  or  phrenic  life  ;  and,  2d,  those 
of  vegetative  life.  In  the  first  class  are  included,  1st,  nerves 
of  sen°sation,  viz..  the  olfactory,  optic,  gustatory,  auditory,  and 
tactile  2d,  nerves  of  motion,  including  also  those  of  the  respi- 
ratory movement. 

The  nerves  of  vegetative  life  seem  to  be  all  of  one  kmd,  con- 
trolling, or  at  least  intimately  associated  with  the  nutritive  or 
organic  actions  or  functions  of  the  system. 

Each  nerve  is,  1st,  attached  by  one  of  its  extremities  to  a 
nervous  centre  ;'  2dly,  Is  continued  for  some  way  as  a  nervous 
trunk;  and,  3d!y,  divides  into  branches,  which,  after  succes- 
sive subdivisions,"  arc  prolonged  into  the  minuter  textures  of  the 
Oman.  Every  nerve  is  found  to  consist  of  a  greater  or  less 
nmnber  of  fasciculi  or  bundles,  and  these  bundles,  again,  of  pri- 
mitive nervous  filaments  which  lie  in  jiurtaposition,  but  do  not 
anastomose  at  any  point  between  their  origin  and  termmafion. 

The  nerves  terminate  in  the  following  organs  and  textures  : 
1st,  the  special  organs  of  sensation— those  of  sight,  hearing, 
smell,  and  taste-2d,  the  skin— 3d,  the  muscles-4th,  the 
mucous  textures— 5th,  the  secreting  glands— 6th  the  bones. 
According  to  Miiller,  the  nerves  terminate  in  the  three  tollow- 
ino-  ways  :— 1st,  some  by  anastomosing  loops  between  every  two 
fibres— 2dlv, others  unite  and  form  a  network  like  blood-vessels; 
and,  3dly,  others  in  an  isolated  manner.     „     .     ^  ^ 

Nerves  have  not  been  traced  into  the  following  textures:— 
1st,  the  fibrous— 2d,  the  fibro-cartilaginous-8d,  the  lymphatic 
glands— and,  4th,  the  serous  membranes. 

After  piercing  the  dura  mater,  the  nerves  are  surrounded  by 
a  sheath  of  condensed  cellular  membrane,  called  the  veunlem- 
ma,  which  first  forms  a  general  investment  for  the  nerve,  then 
sends  off  secondary  sheaths  for  the  larger  cord-like  subdmsion.c 
and  these  again  transmit  inwards  more  dehcate  sheaths  tliat 
surround  the  minuter  filaments.  1  if,,  wf. 

Among  the  nerves  both  of  phrenic  and  vegetative  litt,  ^^c 
find  Plexuses  and  Ganglia,  but  their  uses  are  not  fully  ascei- 

^""T Plexus  is  formed  by  the  interlacing  to  a  greater  or  less  de- 
gree of  different  nerves.    In  each  plexus  the  following  pon.t 
require  to  be  noted  :-l8t,  the  number  and  size  ot  the  aoive. 
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tliiit  L'uter  tlie  plexus — 2clly,  the  mode  in  whieh  they  commu- 
nicate, or  the  interlacement  is  effeeted^ — 3d,  the  branches  tliat 
leave  the  plexus,  and  the  relationsliijJ  in  continuity  and  size 
whicli  they  hear  to  the  nerves  that  enter  the  plexus.  Although 
plexuses  are  found  in  various  parts  of  the  hodj^,  yet  the  largest 
and  most  remarkable  are  those  formed  by  the  nervous  trunks 
of  the  upper  and  lower  limbs. 

A  Ganglion  or  nerve-knot  is  formed  essentially  of  neui  inous 
globules  of  a  particular  kind,  and  of  filaments  or  fasciculi  of  fil- 
aments, some  of  whicli,  as  they  pass  through  the  ganglion,  foi-m  a 
plexus,  while  others  interlace  around  the  globules  of  the  ganglion. 

These  bodies  which  vary  in  form  aad  size  may  be  arranged 
into  three  classes — 1st,  ganglia  of  sensitive  nerves — 2d,  ganglia 
of  organic  nerves — and,  Sdly,  ganglia  of  both  sensitive  and  or- 
ganic nerves.  The  first  are  found  at  the  posterior  root  of  all  the 
spinal  and  of  some  of  the  cerebral  nerves  ^  the  second  belong 
to  the  great  sympathetic,  and  confined  to  the  trimk  near  the 
spine;  and  the  third  are  related  in  a  peculiar  manner  to  thi'. 
special  orgiins  of  sensation,  and  are  situated  on  the  head. 

ENCEPHALIC  NERVES. 

According  to  Willis,  nine  pairs  of  these  nerves  exist,  but  the 
arrangement  of  Arnold,  who  makes  twelve  pairs  of  such  nerves 
is  simpler  and  truer  to  nature. 

1.  The  First  is  the  Olfactory. 

2.  The  Second,  the  Optic. 

3.  The  Third,  the  Oculu-motory. 

4.  Tlie  Fourth,  /he  Trochlcaris  Oculi,  or  Palhetictis. 

5.  The  Fifth,  the  Trifacial. 

6.  The  Sixth,  the  Ahduccns  Oculi. 

7.  The  Seventh,  the  Facial,  or  Portio  dura. 

8.  The  Eighth,  the  Auditory,  or  Portio  mollis. 
^                9.  Tlie  Ninth,  the  Glosso-pliarijngcal. 

10.  T)ic  Tenth,  the  Pneumu-gastric. 

11.  The  Eleren/h,  the  Spinal  Accessory. 

12.  The  Twelfth,  the  Myo,  or  Hypo-glossal. 

[The  following  is  a  short  statement  of  the  Origin,  Course,  and 
Di.siribution  of  the  nerves.J  ' 

Isf,  Olfactory. 

Til  is  nerve  is  usually  described  as  arising  by  tliree  roots  from 
the  fissure  that  separates  the  anterior  from  the  middle  cerebral 
lobes,  and  as  coursing  along  the  inferior  surface  of  the  anterior 
lobe  as  far  as  the  crista  galli,  when  it  forms  a  ganglion,  from 
which  the  olfactory  nerves  proceed  through  the  cribrifoini 
plate  of  the  ethm.oid  bone  to  the  lining  membrane  of  the  nose. 
The  olfactory  nerve  or  nerves  ought  to  be  viewed  as  arising 
from  the  olfactory  ganglion  at  the  side  of  the  crista  galli,  and 
tliat  tiie  part  of  the  so-called  nerve,  which  lies  between  the 
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cerebrum  and  that  ganglion,  should  be  viewed  as  a  ccrcl/yit/ 
comnmsure  and  not  as  a  nerve. 

2.  Optic  Nerve. 

Origin. — 1st,  corpora  quadrigcmina — 2d,  corpus  geniculatuni 
externum — 3d,  attached  by  its  outer  margin  to  the  crus  of  the 
cerebrum.  Course.  After  the  nerves  of  the  opposite  sides 
wind  round  the  crura  cereliri,  and  unite  anterior  to  tlie  jiitui- 
tary  fossa,  they  sc]iarate,  and  each  enters  its  respective  optic 
foramen,  stretches  to  the  posterior  aspect  of  the  globe  of  the 
eye  which  it  penetrates,  and  terminates  intlie  retina  or  nervous 
tunic  of  the  eye. 

3.  Ocnlo-Motory. 

Oriyin. — Inner  surface  of  the  crus  cerebri.  Course.  Ob- 
liquely forwards  and  outwards  to  the  posterior  extremity  of  the 
cavernous  sinus,  embedded  in  the  superior  wall  of  which  it 
stretches  to  the  sphenoidal  fissure  and  enters  the  orbit.  Dis- 
tribution. Upon  five  muscles — rectus  superior,  levator  palpe- 
briE  superioris,  rectus  internus^rectus  inferior,  and  obliquus 
inferior. — It  also  sends  a  filament  to  the  lenticular  ganglion. 

4.  Pathetic. 

Origin. — Valvula  Vieusenii,  or  processus  a  cerebello  ad  tes- 
tes. Course.  Betwixt  the  cerebrum  and  cerebellum,  and  along 
the  free  margin  of  the  tentorium.  At  the  posterior  clynoid 
process  of  the  sphenoid  bone,  it  enters  a  canal  in  the  superior 
wall  of  the  cavernous  sinus — penetrates  the  orbit  by  the  sphe- 
noidal fissure,  and  ramifies  on  the  superior  oblique  muscle  of 

tllG  GJ'G. 

5.  The  Trigeminal^  or  Trifacial. 

Origin. — By  two  roots,  an  anterior  and  a  posterior,  from  the 
longitudinal  fibres  of  the  nodus  cerebri  near  the  crus  cerebe'li. 
Course.  Forwards  to  the  superior  margin  of  the  petrous  por- 
tion of  the  temporal  bone,  about  four  lines  from  the  posterior 
clynoid  process.  There  it  passes  into  an  opening  of  consider- 
able size,  formed  by  the  separation  of  the  layers  of  the  dura 
mater,  and  swells  out  into  a  flattened  semilunar  plexiform  body, 
(Gasserian  ganglion,)  from  which  three  nervous  divisions  pro- 
ceed, 1st,  a  superior  called  ophthalmic— 2d,  a  middle  called  su- 
perior maxillary— and,  3d,  an  inferior  called  inferior  maxillary. 

\st  Division,  or  Ophthalmic — Course.  Forwards  and  up- 
wards to  the  sphenoidal  fissure,  behind  which  it  usually 
divides  into  three  branches,  which  pass  separately  through  the 
fissure  into  the  orbit ;  one  extends  to  tb.e  forehead,  a  second 
to  the  lachrymal  gland,  and  a  third  to  the  nostril.  Branche.<^ : 
—1st,  frontal,  which  divides  into  supra-orbitnl  and  s»ii)ra- 
trochiear— 2d,  lachrymal— 3d,  nasal,  which  sends  off  the  infrn- 
trochlear. 
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2d  Division,  or  Superior  Miuvillarij.  —  Course.  The  neive 
leaves  the  cranium  hy  the  foramen  rotunclum,  and  stretches 
forward  to  the  floor  of  the  orbit :  it  then  enters  the  infra- 
orbitary  canal,  along  which  it  passes,  and  appears  upon  the 
face  at  the  infra-orbitary  foramen.  Distribution.  Besides 
communicating  with  the  spheno-palatine  ganglion,  it  supplies 
in  part,  the  orbit,  the  grinding  teeth,  the  antrum,  the  front 
teeth,  and,  by  its  terminal  branches,  the  upper  lip,  the  nose, 
and  cheek.  Branches : — 1st,  orbital — 2d,  posterior  dental — 3d, 
anterior  dental — 4th,  infra-orbitary. 

Srf  Division,  or  Inferior  Maxillary. — Origin.  1st,  exter- 
nal and  posterior  part  of  the  Gasserian  ganglion — 2d,  longitu- 
dinal fibres  of  the  nodus  cerebri.  Course.  Both  portions  of 
this  division  pass  out  of  the  cranium  by  the  foramen  ovale, 
and  unite  at  the  upper  part  of  the  zygomatic  fossa.  The  trunk 
which  is  thus  formed,  descends  betvreen  the  pterygoid  muscles, 
and  after  supplying  the  muscles  of  the  jaw,  cheek,  and  ear, 
it  divides  into  two  principal  branches,  one  of  which  supplies 
the  tongue,  and  the  other  the  lower  jaw  and  teeth,  and  the  lower 
lip.  Brunches  : — 1st,  deep  temporal — 2d,  masseteric — 8d,  buc- 
cal—4th,  pterygoid — 5th,  gustatory — 6th,  inferior  dental — 7th, 
aiu'icular. 

6.  Abducens  ociili. 

Origin. — Superior  extremity  of  the  corpus  pyramidale. 
Course.  Forwards,  upwards,  and  outwards,  to  the  margin  oH 
the  vertical  plate  of  the  sphenoid  bone  below  the  posterior 
clynoid  process.  It  there  pierces  the  dura  mater,  and  tra- 
verses the  cavernous  sinus  in  contact  with  the  carotid  artery. 
In  that  sinus  it  receives  some  filaments  from  the  superior  gan- 
glion of  the  great  sympathetic  nerve,  and  thus  reinforced,  it 
soon  leaves  the  sinus,  enters  the  orbit  by  the  sphenoidal  fissure, 
and  ramifies  upon  the  ocular  surface  of  the  abductor  muscle  of 
the  eye. 

7.  Facial  or  Portio  dura. 

Origin. — Superior  part  of  the  groove  which  separates  the  cor- 
pus olivare  from  the  corpus  restiforme.  Course.  Forwards, 
uj>wards,  and  outwards,  to  the  internal  auditory  foramen,  into 
which  it  enters — passes  more  particularly  into  the  aqueduct 
of  Fallopius — and  issues  out  at  the  stylo-mastoid  foramen. 
Whilst  the  nerve  is  imbedded  in  the  bone,  it  receives  an  accom- 
panying branch  (the  superior  vidian) — a  branch  which  enters 
by  the  hiatus  Fallopii,  and  joins  the  facial  for  some  way,  then 
leaves  it,  crosses  the  tympanum — passes  through  the  glenoid 
fissure  to  join  the  gustatory  nerve,  and  terminates  in  the  sub- 
maxillary ganglion.    Distribution.  Whilst  passing  through  the 
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temporal  bone,  the  facial  supplies  the  muscles  of  the  internal 
ear,  and  after  clearing  the  stylo-mastoid  foramen,  and  supplying 
the  external  ear,  the  digastric  and  styloid  muscles,  it  divides 
into  two  grand  branches  wliich  stretcli  forward  in  a  radiating 
manner,  and  supply  the  face  and  upper  part  of  the  neck. 
Branches  : — 1st,  posterior  auricular — 2d,  temporal — .^d,  malar 
— ith,  buccal — 5th,  supra-maxillary — 6th,  infra-maxillary  and 
cervical. 

8.  Auditory,  or  Portia  Mollis. 

Origin. — Corpus  restiforme.  Course.  In  company  with  the 
facial  nerve,  it  proceeds  to  the  auditory  canal,  into  vviiich  it  en- 
ters, and  divides  into  two  branches;  one  which  terminates  in 
the  cochlea,  and  the  otlier  in  tlie  vestibule  and  semicircular 
canals. 

9.  Glosso-pharyngeal. 

Origin. — From  the  groove  betwixt  the  corpus  olivaro  and  res- 
tiforme, below  tlie  origin  of  tlie  facial  nerve,  ^'..urse.  It  leaves 
the  cranium  by  the  foramen  lacerum  posterius,  and  runs  ob- 
liquely downwards  and  forwards  along  the  posterior  aspect  of 
the  glosso-pharyngeus  muscle  to  the  upper  part  of  tlie  pharynx 
and  inferior  surface  of  the  tongue.  Distribution.  Besides  com- 
municating with  the  superior  vidian,  facial,  pneumo-gastric,  and 
cardiac  nerves,  it  supplies  the  auditory  canal,  the  tongue,  the 
upper  part  of  the  pharynx,  and  the  mucous  coverings  and  ap- 
pendages of  these  parts. 

10.  Pneumo-gastric. 

Origin. — Groove  betwixt  the  corpus  olivare  and  restiforme, 
immediately  below  the  origin  of  the  former  nerve.  C'our.^e.  It 
issues  from  the  cranium  by  the  foramen  lacerum  posterius,  de- 
scends upon  the  neck  between  the  carotid  arter}-,  and  internal 
jugular  vein,  and  enters  the  thorax  ;  on  the  right  side,  it  crosses 
the  anterior  aspect  of  the  subclavian  artery,  and  on  the  left, 
the  arch  of  the  aorta. — Having  entered  the  thorax,  it  stretches 
l)ackwards  by  the  root  of  the  lungs,  and  attaches  itself  to 
the  oesophagus,  along  which  it  passes  betwixt  the  crura  of 
the  diaphragm,  to  the  stomach.  Distribution:.  In  the  neck  it 
supplies  the  pharynx,  the  larynx,  and  the  heart;  in  the  tho- 
rnx,  the  lungs  and  oesophagus ;  and  in  the  abdomen,  the 
stomach,  on  which  it  may  be  said  to  terminate,  although  it  licre 
also  communicates  with  the  branches  of 'the  great  sympathetic 
nerve,  as  it  does  in  the  upper  part  of  tlie  neck  with  the  spinal 
accessory,  glosso-pharyngeal,  first  cervical  ganglion,  and  hypo- 
glossal nerves.  Branches: — 1st,  pharyngea}i^2d,  superior  lar- 
yngeal— 3d,  cardiac — 4tli,  inferior  laryngeal — 5tli,  pulmonary 
— Sth,  oesophagenn — 7th,  gastric. 
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]  ] .  Spinal  Accessory.    (Superior  External  Respiratory  of  Bell.) 

Lateral  part  of  tlin  spinal  cord  in  the  neck.  Course.  It  as- 
cends in  the  vertebral  canal  betwixt  the  anterior  and  posterior 
roots  of  the  cervical  nerves ;  enters  the  cranium  by  the  foramen 
magnum,  and  leaves  it  immediately  again  by  the  foramen  lace- 
rum  posterius.  From  the  base  of  the  scull  it  runs  downwards 
and  outwards,  pierces  the  sterno-mastoid  muscle,  and  gains  the 
anterior,  or  internal  surface  of  the  trepezius,  upon  wliich  it  is 
lost.  In  its  course,  it  communicates  with  the  pneumo-gastric, 
hypo-glossal,  and  cervical  plexus  of  nerves. 

12.  Eijpo-Glossal. 

Origin. — Groove  betwixt  the  corpu_s  olivare  and  pyramidale- 
Course.  It  passes  out  of  the  cranium  by  tlie  anterior  condyloid 
foramen,  and  descends  to  opposite  the  angle  of  jaw,  when  it  turns 
forwards  along  the  lower  margin  of  the  digastricus  muscle,  and 
terminates  on  the  tongue. 

SPINAL  NERVES. 

The  spinal  iierves  proceed  in  pairs  from  the  sides  of  the  spinal 
cord,  each  net'Ve  '.'rising  by  two  roots — an  anterior  or  abdomi- 
nal, and  a  posterior  or  dorsal.  The  anterior  being  exclusively 
nerves  of  motion,  and  posterior  of  sensibility.  The  posterior 
root  of  each  nerve  passes  through  a  ganglion,  and  then  unites 
with  its  anterior  root;  the  compound  nerve  thus  formed,  passes 
then  through  a  foramen  conjugale,  and  divides  into  an  anterior 
and  posterior  branch,  which  supply  parts  respectively  on  the 
anterior  and  posterior  aspects  of  the  trunk. 

The  spinal  nerves  are  usually  arranged  into  the  cervical,  eight 
pau's — the  dorsal,  twelve  pairs — the  lumbar,  five  pairs — the  sa- 
cral, five  or  six  pau-s. 

CERVICAL  NERVES. 

Sub-occipital,  or  1st  cervical.  Course.  Issues  from  the  spine 
betwixt  the  posterior  arch  of  the  atlas  and  occiput,  and  divides 
into  two  branches.  The  anterior  branch  stretches  as  far  as  the 
transverse  process  of  the  atlas ;  it  then  descends  anterior  to  that 
process,  and  after  supplying  the  recti  antici,  and  coursing  along 
the  vertebral  artery,  it  teraiinates  by  communicating  with  a 
branch  of  the  second  cervical.  The  posterior  branch  turns 
backwards,  communicates  with  the  posterior  branch  of  the 
nerve  below,  and  ramifies  upon  the  occiput. 

Second  Cervical. — Leaves  the  spine  betwixt  the  transverse 
processes  of  the  first  and  second  vertebrffi.  The  anterior  branch 
supplies  the  levator  scapulie,  splenius,  first  intertransversalis 
colli  and  rectus  capitis  anticus  major.  It  communicates  with 
the  nerve  above,  Avith  the  superior  cervical  ganglion,  with  the 
pneumo-gastric,  ajii  with  the  nerve  below,  and  assists  in  form- 
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ing  the  supei-ficial  cervical  plexus.  The.  posterior  branch  turns 
backwards  and  upwards — supplies  the  muscles  at  the  upper  and 
posterior  part  of  the  neck,  and  terminates  on  the  occiput. 

Third  Cervical. — Leaves  the  spinal  canal  between  the  second 
and  third  cervical  vertebra?,  and  divides  into  two  branches.  The 
anterior  stretches  forwards  and  outwards,  communicates  witli 
the  second,  or  nerve  above,  with  the  corresponding  branch- of 
the  nerve  below,  and  with  the  great  sympathetic  nerve  ;  it  sup- 
lilies  also  the  rectus  capitis  anticus  major  and  levator  scapula;. 
The  posterior  branch  communicates  with  the  nerve  above  and 
below,  supplies  the  muscles  on  the  back  of  the  neck,  and  the 
integuments  of  the  neck  and  head. 

Fourth  Cervical. — Leaves  the  spinal  canal  between  the  third 
and  fourth  cervical  vertebrae,  and  divides  into  an  anterior  and 
posterior  branch.  The  anterior  branch  communicates  with  the 
superior  cervical  ganglion,  with  the  anterior  branches  of  the 
third  and  fifth  cervical  nerves,  and  contributes  to  the  formation 
of  the  cervical  plexus.  The  posterior  branch,  after  leaving  the 
spine,  passes  between  the- complexus  and  scmi-spiualis  colli 
muscles,  and  after  supplying  the  muscles  in  that  region,  termi- 
nates in  the  integuments. 

CERVICAL  PLEXUS.  u  ^ 

Formed  by  nerves  from  the  anterior  branches  of  the  second, 
third,  and  fourth  cervical,  it  communicates  with  the  sub-occipi- 
tal ahove,  with  the  brachial  plexus  below,  witli  the  great  sym- 
pathetic upon  the  tracheal  side,  with  the  spinal  accessory 
upon  the  external  side,  and  transmits  the  following  branches: — 
upwards,  1st,  mastoid — 2d,  auricular — 3d,  superficial  cervical ; 
and  downwards,  1st,  communicans  noni — 2d,  phrenic — 3d,  su- 
pra-clavicular—tth,  supra-acromial — 5th,  sub-clavicular — 6th, 
jsrofound  cervical. 

Phrenic. — Origin.  Cervical  plexus,  more  directly  from  the 
anterior  branch  of  the  fourth  cervical.  It  receives  also  a  twig 
fi-om  the  third,  and  a  branch  or  two  from  the  brachial  plexus 
and  from  the  great  sympathetic.  Course.  Descends  upon  the 
lateral  and  anterior  part  of  the  neck  ;  first,  between  the  rectus 
capitis  anticus  major  and  scalenus  anticus,  then  crosses  obliquely 
to  tlie  anterior  margin  of  that  muscle,  and  passes  into  the  tho- 
rax betwixt  the  subclavian  artery  and  vein.  It  then  lies  ante- 
rior to  the  roots  of  the  lungs,' and  descends  between  the  pleura 
and  lateral  part  of  the:,pericardium,  and  ramifies  upon  tlie  dia- 
phragm. 

5th,  Gth,  7th,  8th,  Cervical. — These  nerves  issue  from  their 
respective  foramina  conjugalia,  and  divide  into  anterior 
and  posterior  branches.  The  anterior  branches  each,  first, 
communicate  with  the  great  sympathetic,  and  then  unite 


to  form  tlie  l.rachhil  p/r.rii.-<.  Thu  posterior  l)iMr.flic>o  pro- 
ofed oLliqiu'ly  outwards  nnd  downwards  between  tlie  semi- 
spiiialis  colli  and  complexus  muscles,  traveisc  the  moi'o 
superficial  muscles  of  the  neck,  all  of  which  they  supply,  and 
ramify  upon  the  integuments  of  the  neck  and  upper  part  of  the 
hack.' 

DIIACIIIAL  FLKXt.S. 

Formed  by  the  union  and  interlacement  of  the  ai'.terior 
branches  of  "the  four  inferior  cervical,  and  first  dorsal  nerv(  s. 
Form.  Quadrilateral,  but  narrower  in  the  middle  than  at  the 
extremities.  Extent.  Stretches  from  the  Literal  and  infeiior 
part  of  the  neck,  to  the  middle  of  the  axilla.  In  this  course  it 
passes  betwixt  the  scaleiii  muscles,  and  under  tlie  clavicle,  and 
hears  important  relationships  to  the  subclavian  and  axillaiy  ar- 
teries and  veins.  Branches.  1st,  thoracic — 2d,  supra-scnpulaiy 
— ;3d,  infra-scapulary — 4th,  intei'nal  cutaneous — oth,  external 
cutaneous — Cth,  median — 7th,  radial,  or  musculo-spiral — 8th, 
ulnar — Oth,  circumflex. 

1st,  Anterior  Thoracic. —  Origin.  Seventh  cervical  nerve. 
Course.  It  passes  under  the  clavicle,  crosses  anteriorly  the  axil- 
lary artery,  and  stretches  to  the  anterior  wall  of  the  axilla,  upon 
which  it  ramifies. 

2.  Posterior  Tlioracic.  (Inferior  External  Bespiratory  of 
Bell.)— Origin.  Usually  by  two  roots,  from  the  fifth  and 
sixth  cervical.  Course.  Through  the  axilla,  behind  the  axillary 
vessels,  to  the  serratus  major  upon  which  it  chiefly  ramifies. 
In  the  neck  it  supplies  also  the  scalenus  anterior,  and  levator 
scapula;  muscles. 

iiuperior  Scapular. — Origin.  Superior  margin  of  the  brachial 
plexus,  or  from  the  fifth  cervical  nerve.  Course.  Obliquely 
downwards  and  backwards,  to  the  superior  margin  of  tlie  sca- 
pula, passes  under  the  ligament  which  converts  the  supra-scapu- 
lary  notcli  into  a  foramen,  and  ramifies  upon  the  dorsal  muscles 
of  the  scapula. 

Infra-Scapular.-— T\yo  or  three  branches  which  vary  in  their 
origin,  sometimes  arising  from  the  axillary  nerves,  at  otlier 
times  from  the  posterior  aspect  of  the  brachial  plexus,  and 
ramify  upon  the  posterior  wall  of  tlie  axilla. 

C'ircunifex. —  Origin.  Two  inferior  cervical  and  first  dorsal 
nerves.  Course.  Descends  upon  tlie  anterior  surface  of  the  sub- 
scapularis  muscles,  leaves  the  axilla  betwixt  the  teres  major  and 
minor  muscles,  turns  round  the  upper  cattremity  of  the  hume- 
rus, and  ramifies  upon  the  deltoid  muscle. 

Internal  Cutaneous.— Origin.  First  dorsal  and  last  cervical 
nerves.  Course.  Along  tlie  inner  side  of  the  upjier-arm,  under 
the  fa.scia,  and  betwixt  the  median  and  ulnar  nerves.    Before  it 
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arrives  at  tlie  bond  of  the  elbow,  the  brandies  info  wliieh  it 
terminates  become  more  superficial,  and  ramify  on  tiie  integu- 
ments of  the  anterior  and  uhiar  aspects  of  t!ie  iore-arm. 
■  E.vtrrnuUJutinienua.—Oriiiiii.  Fifth  and  sixtli  cervical  nerves. 
Coursi;.  After  comniunicatiiiir  witli  tlie  median  nerve,  it  de- 
scends obli(|uely  outwards  l)ehind  tlie  coraco-lji'achialis  muscle, 
and  pierces  it  obli(|ucly ;  it  tlien  lies  l)etween  tlie  biceps  and 
bracliialis  anterior.  At  the  bend  of  the  elbow  it  crosses  the 
median  cephalic  vein,  becomes  superficial,  and  ramifies  upon 
the  integuments  covering  the  external  part  of  the  fore-arm. 

Median. — Oriijin.  Principally  from  the  seventii  and  eighth 
cervical  and  fifth  dorsal,  but  the  fifth  and  sixth  cervical  also  as- 
sist. These  roots  form  a  kind  of  nervous  ring  whicli  surrounds 
the  axillary  artery ;  prolonged  from  which  the  nerve  descends 
by  the  humeral  artery  to  the  elbow,  and  penetrating  the  mus- 
cles of  the  fore-arm,  between  the  origins  of  the  pronator  teres, 
it  transmits  a  branch  which  takes  the  course  of  the  interosseous 
artery,  and  then  descends  bet  ween  the  flexor  subliniis  and  pro- 
fundus to  the  carpus,  under  the  anterior  annular  ligament  of 
which  it  passes,  and  is  distributed  to  all  the  fingers,  with  the 
exception  of  the  little  finger  and  ulnar  edge  of  the  ring- 
linger. 

Ulnar. — Oriyin.  Last  cervical  and  first  dorsal  nerves.  Course. 
Obliquely  downwards  and  inwards  along  the  inner  margin  of 
the  triceps.  At  the  bend  of  the  elbow  it  lies  between  the  in- 
ternal condyle  of  the  humerus  and  olecranon,  and  passes  into 
the  fore-arm  between  the  origins  of  the  flexor  ulnaris.  In  the 
fore-arm  it  descends  upon  the  inner  side  of  the  ulnar  artery  to 
the  wrist,  and  after  supplying  the  back  of  the  hand,  passes  by 
the  OS  pisiforme  into  the  palm,  sends  off  a  deep-seated  palmar 
branch,  and  supplies  also  both  margins  of  the  little-finger  and 
ulnar  margin  of  the  ring-finger. 

Musculo- Spiral. — Oriijin.  Posterior  aspect  of  the  brachial 
plexus,  more  particularly  from  the  sixth,  seventh,  and  eighth 
cervical,  and  first  dorsal  nerves.  Course.  Obliquely  down- 
wards, backwards,  and  outwards — passes  between  the  long  and 
short  head  of  the  triceps,  and  gains  the  groove  on  the  posterior 
surface  of  the  humerus.  It  courses  spirally  around  the  bone, 
and  appears  at  the  external  margin  of  the  ti'iceps,  opposite  the 
insertion  of  the  deltoid,  having  previously  sent  off  both  muscu- 
lar and  cutaneous  branches.  It  then  descends  between  the  su- 
pinator longus  and  brachialis  anterior,  and  at  the  head  of  the 
radius  sends  a  large  posterior  branch  which  supplies  the  poste- 
rior muscles  of  the  fore-arm.  The  anterior  branch,  the  proper 
radial,  is  continued  along  the  external  aspect  of  the  fore-arm 
upon  the  outer  side  of  the  radial  artery  to  within  a  hand's- 
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breadth  of  the  wrist,  when  it  veers  backwards,  and  terminates 
on  the  radial  side  of  the  posterior  aspect  of  the  hand. 

DORSAL  NERVES. 

Number. — Twelve  pairs,  which  resemble  the  cervical  strik- 
ingly in  their  origin — their  posterior  and  anterior  ganglionic 
connections — their  transit  through  their  respective  foramina 
conjugalia,  and  their  subsequent  division  into  anterior  and 
posterior  branches  ;  tlie  posterior  branches  here  supplying  the 
muscles  and  integuments  of  the  hack,  and  the  anterior  branches, 
the  intercostal  spaces  and  thoracic  integuments. 

1st,  The  anterior  branch  of  first  dorsal,  besides  supply- 
ing the  first  intercostal  space,  and  receiving  a  branch  from  the 
first  thoracic  ganglion,  unites  with  the  eighth  cervical,  and  con- 
stitutes part  of  the  brachial  plexus. 

2d,  The  anterior  branch  of  the  second  dorsal  nerve  receives  a 
branch  or  two  from  the  second  thoracic  ganglion — supplies  the 
second  intercostal  space  and  neighbouring  integuments,  and 
sends  off  a  branch  (nervus  Wrisbergi),  which  pierces  the  ex- 
ternal intercostal  muscle  of  that  space,  and  ramifies  upon  the 
integuments  of  the  posterior  part  of  the  upper-arm. 

The  anterior  branch  of  the  third  dorsal  nerve  is  similar  to  the 
second  in  its  course  and  distribution.  The  brachial  twig  is 
smaller,  and  ramifies  on  the  integuments  near  the  axilla  only. 

The  anterior  branches  of  the  fourth,  fifth,  sixth,  and  seventh 
dorsal  nerves,  supply  the  corresponding  intercostal  spaces,  and 
ramify  upon  part  of  tlie  external  oblique  muscle  as  well  as  in- 
teguments of  the  abdomen.  The  anttrior  branches  of  the 
eighth,  ninth,  tenth,  and  eleventh  dorsal  nerves  supply  the  cor- 
responding intercostal  spaces,  the  upper  part  of  the  abdominal 
muscles,  and  a  part  of  the  thoracic  and  abdominal  integu- 
ments. 

The  anterior  branch  of  the  twelfth  dorsal  nerve,  besides  re- 
ceiving, like  all  the  other  dorsal  nerves,  a  branch  of  communi- 
cation from  great  sympathetic,  sends  a  branch  to  the  first  lum- 
bar, and  is  then  lost  in  the  muscles  and  integuments  of  the  ab- 
domen. 

LUMBAR  NERVES. 

Number. — Five  pairs  which  resemble  the  other  spinal  nerves 
in  their  origin,  ganglionic  connections,  transit  through  the  cor- 
responding foramina  conjugalia,  subsequent  division  into  ante- 
rior and  posterior  branches  and  in  the  connection  which  the 
great  sympathetic  nerve  has  with  their  anterior.  They  differ  a 
little  in  the  greater  length  and  obliquity  of  their  roots. 

First  Lumbar. — Anterior  branch.     It  communicates  with 
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t!ie  last  dorsal,  second  lunihar,  and  first  ganglion  of  tlio  great 
sympathetic,  and  then  constitutes  a  part  of  tlie  lumbar  plexus. 
The  posterior  branch  turns  backwards  to  the  muscles  of  the 
loins,  part  of  which  it  supplies,  and  tcmiinatcs  on  the  integu- 
ments of  the  upper  part  of  the  Iiip. 

Second  Lumbar. — The  anterior  Ijrancli  presents  a  tliree-fold 
nervous  communication  ;  iirst  with  the  second  ganglion  of  the 
gi'eat  sympathetic  ;  second  with  tlie  anterior  branch  of  the  first 
lumbar;  and  third  with  tlie  anterior  branch  of  the  third  lum- 
))ar.  It  afterwards  enters  into  the  formation  of  the  lumbar 
plexus.  The  posterior  branch  turns  to  the  muscles  of  the  loins, 
and  besides  supplying  part  of  these  muscles,  ramifies  on  the  in- 
teguments of  the  upper  and  back  part  of  the  thigli. 

Third  Lumbar. — The  anterior  branch,  like  tlie  preceding, 
communicates  with  three  nerves  : — with  the  second  and  fourth 
lumbar,  and  with  the  third  lumbar  sympathetic  ganglion.  The- 
posterior  branch  is  similar  in  course,  and  distribution  to  the' 
posterior  branch  of  the  preceding  nerves. 

Fourth  Lumbar. — The  anterior  branch  communicates  ^\itll 
the  nerve  above  and  below,  and  with  a  ganglion  of  the  great 
sympathetic.  It  then  constitutes  a  part  of  the  lumbar  plexus. 
The  posterior  branch  which  is  very  small,  is  lost  in  the  deep- 
seated  muscles  of  the  loins. 

Fifth  Lumbar. — The  anterior  branch  communicates  with 
tlie  nerve  above,  and  with  an  inferior  ganglion  of  the  great 
sympathetic,  and  passes  into  the  pelvis  to  form  part  of  the  sa- 
cral plexus.  The  jmsterior  branch  like  the  corresponding  one 
immediately  above,  ramifies  upon  the  deep-seated  muscles  of 
the  loins. 

LUMBAR  PLEXUS. 

Situation. — Lateral  part  of  the  bodies  of  the  second,  third, 
and  fourth  lumbar  vertebrse  covered  by  the  psoas  magnus 
muscle.  Formation.  By  the  union  of  the  anterior  branches  of 
all  the  lumbar  nerves.  Form.  Narrow  above,  and  expanded 
below.  Branches.  1st,  ilio-scrotal — 2d,  inguino-cutaneous — • 
Ptd,  genito-crural — 4th,  anterior  crural — 5th,  obturator — Gth, 
lumbo-saeral. 

1st,  Ilio-Scrotal. — Origin.  First  and  second  lumbar  nerves. 
Course  and  Distribution.  Obliquely  downwards  and  outwards 
to  tlie  crest  of  the  ilium,  when  it  divides  into  two  branches, 
one  for  the  muscles  and  integuments  of  the  lower  part  of  tlie 
abdomen,  and  the  other,  which  courses  along  the  crest  of  the 
ilium  and  Poupart's  ligament,  for  the  scrotum  and  integuments 
of  tlie  groin  in  the  male,  and  labium  pudendi  in  the  female. 

2d,  Iv(juino-cutiineous.  —  Origin.  Second  lumbar  nerve. 
Course.   It  descends  for  some  way  by  the  external  margin  of 
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the  psoas  magnus  muscle,  crosses  the  iliacus  internus,  and  leaves 
the  abdomen  between  the  anterior  superior  and  anterior  inferior 
spinous  processes  of  the  ilium,  to  ramify  upon  the  integuments 
of  the  anterior  and  external  parts  of  the  thigh. 

4th,  Genito-Grural.  — Origin.  Fu'st  and  second  lumbar 
nerves.  Course.  Descends  for  some  vt-ay  in  the  substance  of  the 
psoas  magnus,  issues  from  the  muscle,  and  runs  down  upon  its 
anterior  surface,  covered  by  the  peritoneum.  Near  Poupart's 
ligament  it  divides  into  two  branches,  one  which  enters  the  in- 
guinal canal,  and  descends  to  the  scrotum  and  tunics  of  the 
testicle,  the  other  passes  under  Poupart's  ligament  anterior  to 
the  crural  vessels,  and  ramifies  upon  the  integuments  of  the 
inner  part  of  the  thigh. 

oth,  Anterior  CruraL — Origin.  Four  superior  lumbar  nerves. 
Co  urse.  Obliquely  downwards  and  outwards  fi'om  under  the 
psoas  muscle,  to  Poupart's  ligament.  It  descends  under  that 
ligament  by  the  external  side  of  the  crural  artery,  and  divides 
into  a  very  considerable  number  of  branches,  some  of  which 
perforate  the  fascia  lata,  and  ramify  upon  the  integuments  of 
the  inner  and  anterior  parts  of  the  thigh;  "others  are  more  deep- 
seated,  which  descend,  some  among  the  external,  and  others 
among  the  internal  muscles  of  the  thigh ;  amongst  these  last, 
one  branch  (Internal  Saphenic J,  always  accompanies  the  fe- 
moral artery,  and  is  continued  afterwards  along  the  vena  saphena 
interna  as  far  as  the  great  toe. 

6th,  Obturator. — Origin.  Second,  tliird,  and  sometimes 
fourth  lumbar  nerve.  Course.  It  descends  by  the  inner  edge 
of  the  psoas  muscle  into  the  pelvis,  then  follows  the  lateral  and 
superior  pai-t  of  the  pelvic  walls,  a  little  below  the  linea  inno- 
minata,  and  enters  the  obturator  foramen,  having  previously 
transmitted  branches  to  the  obturator  internus  muscle.  It 
passes  through  the  obturator  foramen,  and  supplies  the  obtura- 
tor extemus,  gracilis,  and  adductor  muscles,  and  communicates 
with  the  nervus  saplienus  internus. 

7th,  Lumbosacral. — Origin.  Fourth  and  fifth  lumbar  nerve. 
Course.  The  large  trunk  formed  by  the  union  of  these  two 
nei-ves,  descends  anterior  to  the  sacrum,  near  the  sacro-iliac 
junction,  and  enters  into  the  sacral  plexus.  In  its  course  it 
furnishes  the  Nervus  Gluteus — a  nerve  which  takes  its  origm  in 
part  from  the  sacral  plexus,  leaves  the  pelvis  by  the  upper  part 
of  the  sacro-sciatic  notch,  above  the  pyriformis  muscle,  and 
ramifies  chiefly  upon  the  gluteus  medius,  and  minimus 
muscles. 

SACRAL  NERVES. 

Number.— Five  pairs,  sometimes  six.  These  nerves  arise 
from  the  lower  extremity  of  the  spinal  cord,  descend  in  the 
lumbar  and  sacral  portions  of  the  spinal  canal,  and  with  the 
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lower  lumbar  nerves  constitute  the  Cauda  Equhm.  Tliey 
arise  by  two  roots  like  the  spinal  nerves  generally;  the  ganglia 
of  their  posterior  roots  lie  within  the  sacral  canal,  and  the  an- 
terior and  posterior  branches,  into  which  each  lumbar  nerve 
divides,  issue  out  of  the  spine,  the  four  upper  respectively  by 
the  anterior  and  posterior  sacral  foramina;  the  fifth  by  the 
notch  between  the  sacrum  and  coccyx;  and  the  sixth,  when 
existing  by  a  notch  on  the  side  of  that  last  mentioned  bone. 

First  Sacral. — The  anterior  branch,  after  issuing  from  the 
first  anterior  sacral  foramen,  communicates  with  a  sacral  gan- 
glion of  the  great  sympathetic,  with  the  lumbo-sacral  and 
second  sacral  nerves,  and  then  enters  into  the  sacral  plexus. 
The  posterior  branch  issues  from  the  first  posterior  sacral  fora- 
men, ramifies  upon  the  posterior  muscles  of  the  sacrum,  and 
terminates  in  the  glutajus  maximus  muscle  and  integuments  of 
the  hip. 

Second  Sacral. — The  anterior  branch,  which  escapes  by  the 
second  anterior  sacral  foramen,  like  the  nerve  above,  communi- 
cates with  the  great  sympathetic,  with  the  anterior  branches  of 
the  first  and  third  sacral,  and  then  joins  the  sacral  plexus. 
The  posterior  branch,  having  cleared  the  second  posterior  sacral 
foramen,  supplies  the  posterior  muscles  of  the  sacrum,  and  ter- 
minates on  the  gluta;us  maximus  and  skin  of  the  hip,  and  verge 
of  the  anus. 

Third  Sacral. — The  anterior  branch  communicates  with  the 
great  sympathetic,  with  the  second  and  fourth  sacral — sends 
some  filaments  to  the  hypogastric  plexus,  and  then  joins  the 
sacral  plexus.  The  posterior  branch,  after  leaving  the  third 
posterior  sacral  foramen,  is  distributed  nearly  in  the  same  man- 
ner as  the  posterior  bi-anch  of  the  nerve  above. 

Fourth  Sacral. — Similar  in  its  course  and  distribution  to  the 
nerve  above. 

Fifth  and  Sixth  Sacral. — Very  small  nerves  which,  like  the 
preceding,  divide  into  anterior  and  posterior  primary  branches, 
which  respectively  communicate  with  each  other,  and  with 
those  above  and  below,  and  terminate  in  the  muscles  of  the 
anus.    Sometimes  the  sixth  sacral  nerve  does  not  exist. 

SACRAL  PLEXUS. 

Situation. — Lateral  and  posterior  part  of  the  hollow  of  the 
pelvis.  Formed  by  the  anterior  branches  of  the  fifth  lumbar, 
and  four  superior  sacral  nerves.  These  nerves  unite  and  form 
a  thick  flat  cord,  which  is  continued  into  the  great  sacro-sciatic 
nerve.  Branches: — 1st,  hemorrhoidal — 2d,  vesical — Sd,  ute- 
rine and  vaginal— 4th,  little  sciatic— 5th,  pudic— 6th,  gi-cat 
sciatic. 

1.  Hamorrhoidal.  Number.  Variable.  Course.  Spme  ascend 
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along  the  rectum  to  the  sigmoid  flexure  of  the  colon,  and  others 
descend  to  the  verge  of  the  anus. 

2  Vesical. — Number.  Variable.  Course.  Across  the  rectum, 
to  the  lateral  and  superior  part  of  the  bladder.  Some  of  the 
small  branches  reach  the  prostate,  or  urethra  of  the  female. 

3.  Uterine  and  Vaginal — Are  branches  which  in  the  female 
are  implicated  at  theu-  origin  with  the  preceding,  cross  the  rec- 
tum, the  lower  one  to  the  side  of  the  vagina,  and  the  upper  to 
the  uterus. 

4.  Little  Ischiadic. — Origin.  Inferior  and  posterior  part  of  the 
sacral  plexus,  more  particularly  the  second  and  third  sacral 
nerves.  Course.  Descends  upon  the  posterior  part  of  the  hij), 
anterior  to  the  gluta;us  maximus  muscle,  which  it  supplies  as 
well  as  the  integuments  of  the  perineum  and  penis;  it  then 
stretches  down  the  jjosterior  part  of  the  thigh,  and  is  lost  in  the 
integuments.  Branches: — 1st,  inferior  gluteal — 2d,  inferior 
pudendal. 

5.  Piulic. — Origin.  Third  and  fourth  sacral  nerves.  Course. 
It  leaves  the  pelvis  at  the  upper  part  of  the  little  sacro-sciatic 
ligament,  in  company  with  the  pudic  artery,  and  soon  divides 
into  two  principal  branches — an  inferior  and  a  superior  :  first 
to  supply  the  muscles  and  integuments  of  the  perineum  and 
m-ethra  ;  and  the  second.,  which  takes  the  course  of  the  pudic 
artery,  reaches  the  dorsum  of  the  penis,  and  chiefly  supplies 
that  organ.  In  the  female,'the  anterior  branch  supplies  the  la- 
bium pudendi,  and  the  inferior  the  clitoris. 

6.  Great  Ischiadic. — Origin.  Continued  from  the  sacral  plexus, 
all  the  roots  of  which  enter  into  its  formation.  Course.  This 
large  nerve  stretches  from  the  pelvis  along  the  back  of  the 
thigh  and  leg,  to  the  sole  of  the  foot,  and  in  its  course  supplies 
the  posterior  muscles  of  the  thigh,  the  anterior  muscles  of  the 
leg,  and  the  integuments  of  the  anterior  part  of  the  leg,  and 
upper  part  of  the  foot.  It  likewise  supplies  the  posterior  mus- 
cles and  integuments  of  the  leg,  and  terminates  in  the  muscles 
and  skin  of  the  sole  of  the  foot.  The  student  should  particu- 
larly^ observe  its  relations  to  the  parts — 1st,  in  the  hip-^2d,  in 
the  thigh — 3d,  in  the  leg — 4th,  in  the  foot.  Branches  .-—In  the 
ham  it  divides  into  two  grand  branches,  1st,  the  external  popli- 
teal, Qv  fibular — and,  2d,  the  internal  popliteal,  or  tibial.  The 
fibular  sends  the  following  branches,  1st,  external  saphenal  (in 
part)— 2d,  musculo-cutaneous— 3d,  anterior  tibial.  The  tibial 
furnishes  the  folio  win  g-^lst,  external  saphenal  (in  part)— 2d. 
internal  plantar — 3d,  external  plantar. 
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DIVISION  III.— GANGLIONIC  SYSTEM  OF  NERVES, 

Or  Great  Sympathetic  Nerve. 

This  system  of  nervous  matter  consists  of  numerous  nervous 
knots  or  ganglia,  so  connected  together  by  nervous  cords,  as  to 
constitute  a  chain  of  nervous  matter  on  each  side  of  the  body, 
that  stretches  from  the  orbitary  palatine  and  nasal  fossie  along 
the  sides  of  the  vertebral  column  to  the  coccyx,  and  which 
transmits  numerous  filaments  to  the  vital  organs,  and  to  all  the 
organs  of  the  body.  This  system  may  be  viewed  as  consisting 
of,  ]  st,  ganglia ;  2d,  nervous  filaments,  that  proceed  from  the 
ganglia. 

The  following  is  an  arrangement  of  the  ganglia,  and  a  short 
notification  of  the  nerves  that  proceed  from  them. 

1.  Ganglia  of  the  Head : — 1st,  lenticular — 2d,  spheno-palatine 
— 3d,  naso-palatine — 4th,  otic — 5th,  sub-maxillary. 

2.  Ganglia  of  the  Trunk : — Three  cervical — a  superior,  middle, 
and  inferior  :  twelve  dorsal,  which  correspond  with  the  twelve 
vertebroe  :  five  lumbar,  and  four  sacral. 

OPHTHALMIC  GANGLION. 

Situation. — In  the  orbit  betwixt  the  optic  nerve  and  abduc- 
tor oculi  muscle.  Form.  Quadrilateral  and  very  small. 
Branches  :  The  entrant  are,  a  filament  of  the  nasal  branch  of 
the  ophthalmic,  transmitted  from  the  great  sympathetic,  and  a 
filament  of  the  common  motor  nerve  of  the  eye ;  the  egredient 
are,  the  ciliary  nerves,  twelve  or  foui-teen  very  small  nerves 
which  proceed  along  the  optic  nerve  to  the  sclerotic  coat,  which 
they  pierce,  then  continue  their  course  betwixt  the  sclerotic 
and  choroid  coats  of  the  eye  to  the  ciliary  circle,  and  from  that 
to  the  iris. 

SPHENO-PALATINE  GANGLION. 

Situation. —  Outer  orifice  of  the  spheno-palatine  foramen. 
Form.  Triangula!'.  Branches:  entrant,  probably  the  vidian 
from  the  great  sympathetic,  and  superior  maxillary  from  the 
trifacial :  egredient — the  nasal  which  puoceed  to  the  nose  tlu-ough 
the  spheno-palatine  foramen,  and  the  palatme  wliich  descend  by 
the  posterior  palatine  canal  to  the  palate. 

NASO-PALATINE  GANGLION. 


Situation.— In  tha  anterior  palatine  canal.    Form.  Ovoidal. 
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Branches: — 1st,  asoendinji;  or  nasal — 2d,  descending  or  palatine. 
This  ganglion  is  frequently  not  to  be  found. 

OTIC  GANGLION. 

Situation. — -Immediately  beneath  the  foramen  ovale.,  upon 
the  inner  side  of  the  inferior  maxillary  nerve,  where  the  motor 
division  unites  with  the  larger  division  from  the  Gasserian  gan- 
glion. Branches.  The  entrant  are  a  branch  or  branches  of  the 
inferior  maxillary,  and  a  filament  from  the  great  sympathetic. 
The  egredient  are  branches  to,  the  internal  muscles  of  the  mal- 
leus and  the  tensor  palati  muscle. 

SUBMAXILLARY  GANGLION. 

Situation. — Posterior  margin  of  the  submaxillary  gland. 
Form.  Oblong.  Branches.  Entrant :  su2)erior  vidian,  a  branch 
of  the  gi'eat  sympathetic,  and  a  filament,  or  filaments,  from 
the  lingual  branch  of  the  fifth.  Egredient :  Branches  that 
form  a  plexus  that  supplies  the  submaxillary  gland. 

CERVICAL  GANGLIA. 

Number. — Usually  three  on  each  side — 1st,  superior — 2d, 
middle — 3d,  inferior  cervical. 

SUPERIOR  CERVICAL  GANGLION. 

Situation. — Upper  pai-t  of  the  anterior  surface  of  the  vertebral 
column,  extending  from  the  base  of  the  cranium  to  the  trans- 
verse process  of  the  third  cervical  vertebra.  Form.  Fusiform. 
Branches  :  Ascending,  descending,  external,  internal,  and  an- 
terior. 

MIDDLE  CERVICAL  GANGLION. 

Situation. — Anterior  surface  of  the  fifth  or  sixth  cervical  ver- 
tebra. Form.  Usually  lenticular,  but  varying  much  in  fonn. 
Branches  :  Inferior,  external,  internal,  and  superior. 

INFERIOR  CERVICAL  GANGLION. 

Situation. — Between  the  transverse  process  of  the  seventh 
cervical  vertebra  and  head  of  the  first  rib.  Form.  Lenticular. 
Branches  :  Superior,  inferior,  external,  internal,  and  anterior. 

CARDIAC  f  LEXUSES. 

Formed  by  the  three  cardiac  nei-ves,  which  come  respectively 
from  the  superior,  middle,  and  inferior  cervical  ganglia,  and  de- 
scend into  the  thorax.  In  their  course  they  unite  with  some 
filaments  of  the  pneumo-gastric,  and  behmd  the  arch  of  the 

K  3 


114 


THE  NERVES. 


aorta  constitute  tlie  cardiac  plexus  from  which  the  heart  prin- 
cipally is  supplied. 

THORACIC  GANGLIA. 

Number. — Twelve  on  each  side.  Situation.  Anterior  to  the 
junction  of  the  ribs  with  the  vertebral  column  and  behind 
the  pleura.  Branches  :  1st,  they  are  connected  together  by 
nervous  cords — 2d,  externally  a  twig  or  two  from  each  gan- 
glion unites  with  the  anterior  branch  of  the  corresponding 
dorsal  nerve,  and  internally  branches  are  sent  off  which  consti- 
tute the  splanchnic  nerves. 

SPLANCHNIC  NERVES. 

Two  on  each  side,  which  are  distinguished  into  great  and 
small. 

Great  Splanchnic. — Origin.  From  the  sixth,  seventh,  eighth, 
ninth,  and  sometimes  tenth  thoracic  ganglia.  The  nerve  formed 
by  the  union  of  these  four  or  five  roots,  descends  and  pierces  the 
crus  of  the  diaphragm,  and  near  the  coeliac  artery  terminates 
in  the  semilunar  ganglion. 

Little  Splanchnic. — Origin.  Tenth  and  eleventh  thoracic  gan- 
glia. The  nerve  formed  by  the  junction  of  these  two  roots 
perforates  the  diaphragm,  and  is  principally  lost  in  the  renal 
jjIcxus. 

abdominal  ganglia. 

1.  Semilunar  Ganglia  and  Solar  Plexus. 

Number.  Two,  one  on  each  side.  Form.  Crescentic.  Situa- 
tion. Crus  of  the  diaphragm  opposite  the  cceUac  artery. 
Branches:  Numerous  filaments  from  the  two  opposite 
great  ganglia  meet,  interlace,  and,  with  a  few  filaments  of 
the  pneumo-gastric,  form  the  solar  plexus, — a  great  nervous  net- 
work situated  behind  the  stomach,  anterior  to  the  crura  of  the 
diaphragm  and  aorta,  and  which  stretches  under  the  form  of 
secondary  plexuses,  along  the  branches  of  the  aorta,  to  all  the 
abdominal  organs.  Hence  we  have,  as  emanations  from  the  so- 
lar plexus,  a  diaphragmatic,  a  hepatic,  a  splenic,  a  gastric,  a 
superior  mesenteric,  an  inferior  mesenteric,  and  a  renal  plexus  ; 
which  last,  however,  is  formed  principally  from  the  little 
splanchnic  nerve,  and  furnishes  in  its  turn  the  spermatic 
plexus. 

Lumbar  Ganglia. 

Number.  Five  on  each  side.  Situation.  Lateral  and  anterior 
part  of  the  bodies  of  the  lumbar  vertebrse,  near  the  anterior 
margin  of  the  psoas  magnus  muscle.  Form.  Oblong.  Branches : 
1st,  those  that  connect  the  gangha  together— 2d,  those  that  join 
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the  anterior  branches  of  the  lumbar  nerves — 8d,  those  that 
stretch  across  to  the  spine,  and  by  meeting  and  interlacing  with 
branches  from  tlie  opposite  side,  form  the  aortic  plexus  whicli 
assists  somewhat  in  forming  the  plexuses  from  the  solar, 
and  besides  sending  branches  along  the  iliac  arteries,  is  conti- 
nued into  tlie  hypogastric  plexus. 

SACRAL  GANGLIA. 

Number. — Usually  four  on  each  side.  Situation.  Anterior 
surface  of  the  sacrum,  at  the  internal  margin  of  the  anterior  sa- 
cral foramina.  Form.  Variable.  Branches : — 1st,  longitudinal 
connecting  cords — 2d,  external,  which  join  the  anterior  branches 
of  the  sacral  nerves — 3d,  internal,  which  meet  with  those  of  the 
opposite  side,  and  by  their  interlacement  with  branches  from 
the  inferior  mesenteric  and  aortic  plexuses,  form  the  hypo- 
gastric plexus. 

HYPOGASTRIC  PLEXUS. 

Situation. — Posterior,  and  lateral  part  of  the  rectum.  Formed 
as  stated  above,  and  transmits  branches  along  the  ramifications 
of  the  hypogastric  artery,  which  both  supply  the  pelvic  viscera 
and  extend  to  the  upper  part  of  the  thigh. 


DIVISION  IV.— THE  EXTERNAL  ORGANS  OF 
SENSATION. 

The  Senses  are  some  of  the  most  remarkable  peculiarities  of 
an  animal  body.  They  connect  us  to  external  nature,  and  in- 
crease to  an  immeasurable  extent  the  sources  of  our  enjoy- 
ment. 

The  senses  are  five  in  number.  Of  these,  one  may  be  called 
general  and  the  other  four  special  senses.  The  general  sense  is 
that  of  touch,  since  it  is  diffused  over  the  surface  of  the  whole 
body,  and  is  supplied  not  by  one  nerve,  but  by  numerous 
branches  of  the  nervous  system.  The  sjiecial  senses  are  those 
of  taste,  smell,  hearing,  and  vision,  to  each  of  which  one  nerve 
is  allotted,  and  the  organs  confined  to  certain  determinate  situ- 
ations. 

I.— THE  SKIN,  OR  ORGAN  OF  TOUCH. 

The  Skin  is  a  dense,  thick,  elastic  membrane,  forming  the  gen- 
eral envelope  of  the  body,  and  continuous  at  the  various  orifices 
'  with  the  mucous  textures.    External  surface: — Marked  hy 
wrinkles  of  various  kinds,  and  garnished  to  a  certain  extent 
with  hairs  and  with  the  nails.   Internal  surface.  Connected  to 
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the  subjacent  textures,  generally  by  loose  cellular  membrane. 
Structure.  Generally  described  as  consistinf>- of  tiiree  lavei-s— 
1st,  an  external,  the  epidermis — 2d,  a  middle,  the  rete  "rauco- 
sum— and,  .3d,  an  internal,  the  dermis,  or  cutis  vera. 

Isf,  The  Ejndermis^  or  Cuticle. — A  transparent  inipei-meable 
layer  covering  the  exterior  of  the  body,  and  generally  supposed 
to  consist  of  numerous  small  scales  in  close  apposition. 

2d,  Bete  Mucosum. — The  part  in  which  the  coloui'ing  matter 
of  the  skin  resides. 

8d,  Dermis.,  or  Cutis  Vera. — The  thickest  and  most  compli- 
cated layer  of  the  skin,  composed  of  fibrous  lamella;  which  cross 
each  other,  and  thus  form  interstices  which  lodge  the  sebaceous 
follicles  and  perspiratory  glands — suppHed  by  arteries,  veins, 
nerves,  lymphatics,  and  traversed  by  the  hairs.  The  exter- 
nal surface  of  the  dermis  presents  numerous  elevated  points 
called  papillae — organised  bodies  in  which  the  sense  of  tact  or 
touch  resides. 

According  to  De  Blainville,  the  skin  consists  of  the  six  follow- 
ing sirMc^Mres: — 1st,  An  internalmusculai'layer  existing  in  some 
parts  of  the  body  only,  as  in  the  neck — 2d,  the  dermis  or  true 
skin — 3d,  the  vascular  net-work — 4th,  the  pigmentous  layer 
— 5th,  the  papillary  or  nervous  body — and,  6th,  the  epidermis 
or  scarf-skin. 

These  may  be  viewed  as  the  essential — and  the  acce.^swy 
parts  are  of  two  kinds — 1st,  cryptse  or  folhcular  bodies  em- 
bedded in  the  skin  that  secrete  fluids  for  lubricating  the  cuta- 
neous surface — 2d,  external  appendages,  as  hairs  and  nails, 
which  commence  in  bags  resembling  cryptee,  the  secretions 
of  wjiich  are  solid  and  more  or  less  permanent. 

Such  are  the  component  parts  of  the  skin  to  which  the  stu- 
dent must  turn  his  attention.  Its  functions,  from  the  com- 
plexity of  its  stnacture,  are  numerous  and  important.  It  is  a 
protecting  investment,  imparting  form  and  beauty  to  the  body. 
The  papillary  body  is  the  seat  of  tact  or  passive  touch — the 
rete  mucosum  or  pigmentous  layer  the  residence  of  the  com- 
plexion of  individuals,  and  of  the  colour  of  the  various  races  of 
men,  and  the  epidermis  tempers  the  sensibility  which  would 
otherwise  be  intolerable.  Besides  these  properties,  the  cutane- 
ous investment  is  the  seat  of  absorption  and  secretion,  and  an- 
accessory  organ  of  respiration — throwing  oiF  a  certain  propor- 
tion of  cai'bon,  and  taking  up  a  proportional  quantity  of 
oxygen. 

II.— THE  ORGAN  OF  TASTE  AND  OF  THE  TONGUE. 

The  organ  of  taste  is  an  apparatus  by  which  we  perceive  ex- 
ternal bodies  by  one  of  their  properties  termed  savour.  The 
majority  of  physiologists  are  of  opinion  that  the  tongtie  is  the 
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only  seat  of  this  sense.  The  experiments  of  Guyot  and  Admy- 
rauld  have  shown  that  this  is  not  the  case,  and  that  the  sense 
exists  in  the  following  parts — 1st,  in  a  spot  upon  the  middle  of 
the  velum  palati — 2d,  the  root  of  the  tongue  beliind  the 
foramen  coecum — and,  3d,  in  the  whole  circumference  of  the 
tongue,  but  extending  more  upon  its  upper  than  under  surface, 
and  exhibiting  more  acuteness  at  the  apex  than  at  any  other 
part  of  the  cu'cumference.  The  tongue  must  still  be  viewed, 
however,  as  the  chief  seat  of  this  sense. 

The  Tongue. 

Situation.  Interior  of  the  mouth.  Form.  A  truncated  pyra- 
mid flattened  from  above  downwards,  and  stretching  from  the 
03  hyoides  to  the  front  teeth.  It  presents  two  surfaces,  a  su- 
perior and  inferior :  two  lateral  margins,  a  base  and  an  apex. 

Superior  surface: — Nearly  flat,  presenting  a gi'oove  or  raphe, 
wliich  corresponds  with  the  mesial  line  and  septum  of  the  or- 
gan, and  which,  near  the  posterior  extremity  of  the  tongue, 
terminates  in  a  circular  depression  (foramen  coecum  Morgagui). 
Inferior  surface.  Partly  adherent — partly  free,  and  connected 
to  the  floor  of  the  mouth  by  the  frenum  linguje.  Margins. 
Rounded,  but  thicker  posteriorly  than  anteriorly.  Posterior 
Extremity  or  Base.  Continuous  with  the  epiglottis  and  anterior 
arches  of  the  fauces.  Anterior  Extremity  or  Point.  Thin, 
semicircular  from  side  to  side.  Structure.  1st,  muscles — see 
muscles  of  this  region.  2d,  arteries  —  the  lingual,  palatine, 
and  tonsillar  branches  of  the  facial.  3d,  veins — ranine  and  sub- 
mental. 4th,  nerves — lingual  branch  of  the  fifth,  giosso-phar- 
yngeal,  and  hypo-glossal.  5th,  lymphatics.  6th,  cellular  mem- 
brane. 7th,  mucous  membrane: — Covering — 1st,  the  inferior 
surface  of  the  tongue — 2d,  the  superior  surface,  which  presents 
a  distinct  epidermis,  imder  which  are  the  papillce  and  mucous 
follicles,  which  render  this  surface  of  the  tongue  peculiarly  un- 
equal. These  follicles  are  the  calcynal  glands,  which  vary 
from  nine  to  fifteen,  and  are  aiTanged  in  two  oblique  lines, 
which  meet  at  an  acute  angle  posteriorly  at  the  foramen  ccecum. 
The  papillce,  in  which  the  sense  of  taste  resides,  are  of  two 
kinds — 1st,  the  fungiform — and  2d,  the  conical.  These  are 
studded  over  the  dorsum  and  margins  of  the  organ,  and  are 
highly  organised. 

A  diff'erence  of  opinion  6xists  regarding  the  seat  of  the  true 
gustatorynerve.  Galen,  Vesalius,  Wiins,Haller,andthe  majority 
of  physiologists,  fsay  that  it  resides  in  the  lingual  branch  of  the 
fifth  pair.  Boerhaave,  that  it  is  the  hypo-glossal  or  ninth  of 
Willis  ;  and  Cuvier  and  De  Blainville,  that  all  the  nerves  that 
proceed  to  the  tongue  concur  in  establishing  the  function.  The 
late  experiments  of  Panizza,  if  correctly  stated,  lead  to  the  con- 
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elusion  that  the  glosso-phaiyngeal  is  the  nerve  of  taste— that 
the  hngual  of  the  fiftli  communicates  common  sensiljility,  and 
the  hypo-glossal  motility  to  the  organ.  The  opinion  geAei'allv 
entcrtamed  is,  that  the  lingual  branch  of  the  hfth  is  the  jms- 
tatory  nerve. 

in.— ORGAN  OF  SMELL. 

The  organ  of  smell  may  be  said  to  consist  of  tw^o  parts — Isf , 
the  Nose,  commonly  so  called — and,  2d,  the  Nasal  Fossce. 

1.  The  Nose. — Situation.  In  the  mesial  line  of  the  face,  be- 
tween the  forehead  and  upper  lip,  forming  a  covering  for  the 
nasal  fossae.  Form.  Pyramidal,  and  varying  much  in  dunen- 
sions.  It  consists  of  the  following  textures:  1st,  skin— 2d, 
muscles— .^d,  bones — 4th,  cartilages,  viz.  cartilaginous  septum — 
right  and  left  lateral  cartilages— cartilages,  or  rather  fibro-car- 
tilages  of  the  aloe  nasi,  which  usually  consist  each  of  two  parts, 
and  possess  great  elasticity.  5th,  arteries,  veins,  lymphatics, 
nerves,  all  connected  by  cellular  membrane,  and  covered  inter- 
nally by  a  part  of  the  pituitary  membrane. 

2.  Nasal  Fossa.— The  Nasal  Foss^  should  be  investigated 
with  much  care  by  the  student.  He  should  advert  to  the  fol- 
lowing particulars : — 

1st,  The  differences  which  these  cavities  display  in  the  skele- 
ton and  recent  state. 

2d,  The  form  of  the  cavities,  elongated  from  behind  for- 
wards— narrow  superiorly,  and  wider  below — 3d,  the  boundaries 
of  each  fossa,  forming  respectively  the  roof,  the  foor,  the  e.r<er- 
nul  wall,  and  the  internal,  or  partition-wall — dth,  the  sinuses 
that  communicate  with  these  fossce,  viz. — the  frontal,  the 
maxillary,  the  sphenoidal ;  and,  5th,  the  membrane,  in  which 
the  sense  of  smell  resides : — a  mucous  membrane  peculiarly  or- 
ganised, which  lines  the  interior  of  the  nose  and  nasal  fossse, 
and  their  communicating  cavities.  Adherent  surface  fibrous, 
and  constituting  a  species  of  periosteum.  Free  surface  soft, 
and  presenting  numerous  vUlosities.  Structure.  1st,  mucous 
texture — 2d,  fibrous  texture. 

3.  Nerves: — the  olfactory,  the  essential  nerve  of  smell — bran- 
ches of  the  trifacial — branches  from  the  ganglion  of  Meckel. 

4.  Arteries:  branches  of  the  internal  maxillary — branches  of 
the  ophthalmic — branches  of  the  external  carotid. 

6.  Veins,  corresponding  in  general  with  the  arteries. 

0.  Lymphatics,  which  pass  through  the  glandulse  concatenatas. 

7.  Vihrisce,  or  hairs,  situated  at  the  anterior  apertures  of 
the  nostrils. 

8.  Mucus,  forming  a  protecting  covering  for  the  membrane. 
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IV.— ORGAN  OF  HEARING. 

The  organ  of  hearing  is  an  apparatus  Ly  which  we  perceive 
bodies  by  their  vibrations,  transmitted  through  the  medium  in 
which  we  live.    Tlie  effect  of  these  vibrations  is  called  sound. 

Situation.  At  the  side  of  the  head,  and  in  the  petrous  portion 
of  the  temporal  hone,  and  susceptible  of  a  three-fold  subdivision 
— 1st,  AN  EXTERNAL  EAR — 2d,  A  MIDDLE  EAR,  or  tympanum — and, 
3dly,  AN  INTERNAL  EAR,  or  labyrinth. 

1st,  External  Ear. 

Consisting  of  two  parts — 1st,  The  auricle  or  pavilion  of  the 
ear — and,  2d,  The  external  auditory  canal. 

1  st.  The  Auricle. — Form.  Oval,  the  longest  diameter,  vertical, 
and  the  largest  extremity  superiorly — presenting  two  surfaces, 
an  anterior  or  external,  and  a  posterior  or  internal,  and  a  cir- 
cumference which  is  free  except  at  the  anterior  part.  Proces- 
ses upon  the  anterior  surface — 1st,  helix — 2d,  anth-helix — Sd, 
tragus — 4th,  anti-tragus — oth,  lobule.  Depressions  : — 1st,  ca- 
vitas  innominata — 2d,  scapha — 3d,  concha.  Muscles  of  the  ex- 
ternal ear.    See  pdge  55. 

The  pavilion  of  the  ear  consists  of  the  following  textures 
— 1st,  a  layer  of  fibro-cartilage  that  forms  a  species  of  skele- 
ton of  the  part — 2d,  muscles  that  produce  a  degree  of  ten- 
sion and  relaxation  of  its  different  processes — (see  page  55) — 
3d,  ligaments,  an  anterior,  a  posterior,  and  a  superior,  adapted 
for  fixing  it  to  the  head — 4th,  arteries,  from  the  posterior  auris 
and  temporal — 5th,  veins  corresponding  with  the  arteries — Gth^ 
lymphatics — 7th,  nerves  from  the  facial  and  from  the  superficial 
cervical  plexus — 8th,  cellular  membrane  connecting  all  these 
textures — and,  Oth,  skin  which  covers  and  adheres  closely  to 
the  fibro-cartilage. 

2d,  External  Auditory  Canal.  Extending  from  the  concha 
obliquely  forwards  and  inwards,  and  curved  slightly  downwards 
to  the  membrana  tympani,  consisting  of  the  following  textures 
— ist,  fibro-cartilaginous  portion — 2d,  osseous  portion — 3d,  lin- 
ing membrane— 4th,  ceruminous  glands— 5th,  hairs— 6th,  ce- 
rumen. Accordhig  to  Vaquelin,  three  substances  form  the 
base  of  cerumen — a  fat  oil,  an  albuminous  animal  mucilage,  and 
a  colouring  matter. 

2.  Middle  Ear,  or  Tympanum. 

Situation.  Between  the  auditory  canal  and  labyrinth. 
Boundaries.  1st,  External  wall,  formed  chiefly  by  the  mem- 
brana tympani — 2d,  Internal  wall,  or  partition  between  the 
tympanum  and  labyrinth,  which  presents  an  eminence,  the 
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promontory,  and  two  foramina,  a  superior,  the  fenestra  ovalis, 
and  an  inferior,  tlic  fenestra  rotunda — Sd,  Circumferential  wall, 
which  presents  three  openings  and  two  processes — postei-iorly, 
the  opening  into  the  mastoidean  cells,  and  the  process  called 
pyramid — inferiorly,  the  ylenoid  fissure,  and  anteriorly,  the  Eu- 
stachian tube,  or  iter  a  palato  ad  aurem,  and  processus  cochleari- 
forniis.  Parts  within  the  tympanum  : — 1st,  bones : — malleus, 
incus,  orbiculare,  stapes,  which  are  so  connected  as  to  form  a 
vibratory  chain  that  stretches  from  the  memhrana  tyrapani  to 
the  membrane  of  the  fenestra  ovalis — 2d,  muscles. — (see  page 
55) — 3d,  nerves  : — In-anches  of  the  portio  dura — glosso-pharyn- 
geal  and  sympathetic — 4th — lining  membrane. 

3.  Internal  Ear,  or  Labyrinth. 

Situation.  Boundaries.  Three-fold  Division  : — 1st,  Vesti- 
bule— 2d,  Cochlea — 8d,  Semicircular  canals. 

The  vestibule,  or  middle  chamber  of  the  labyrinth.  Form  : — 
Irregularly  spheroidal,  and  divided  into  two  portions  by  a  crest. 
Openings  : — 1st,  fenestra  ovalis,  in  the  recent  state  closed  by 
the  base  of  the  stapes — 2d,  the  five  orifices, of  the  three  semi- 
circular canals — 8d,  the  orifice  of  the  scala  vestibuli — 4th,  the 
orifice  of  the  aqueduct  of  the  vestibule — 5th,  numerous  exceed- 
ingly small  openings,  which  transmit  filaments  of  the  auditory 
nerve  and  branches  of  blood  vessels. 

2d,  Cochlea.  Situation  : — Anterior  part  of  the  petrous  por- 
tion of  the  temporal  bone.  Form.  A  spiral  tube  divided  into 
two  canals  or  scales,  by  a  spiral  lamina  or  partition.  Proces- 
ses : — 1st,  modiolus,  or  conical  central  pillar — 2d,  lamina  spi- 
i-alis,  which  consists  partly  of  bone  and  partly  of  membrane. 
Canals  : — 1st,  scala  vestibuli — 2d,  scala  tjaupani — 3d,  infundi- 
bulum — 4th,  orifice  of  the  aqueductus  cochleae. 

8d,  Semicircular  Canals.  —  Number.  Three.  Situation. 
Nearer  the  base  of  the  petrous  portion  of  the  temporal  bone 
than  the  other  divisions  of  the  labyi-inth.  Names : — 1st,  supe- 
rior or  vertical — 2d,  posterior  or  oblique — 8d,  external  or  hori- 
zontal. 

Soft  parts  of  the  labyrinth  :— 1st,  a  delicate  periosteum  that 
lines  all  the  cavities — 2d,  the  membranous  sac  of  the  ves- 
tibule sacculus  vestibuli,  occupying  a  part  only  of  the  vestibu- 
lar cavity — 8d,  a  membranous  bag,  utricula  communis,  filling 
the  remaining  part  of  the  vestibule,  and  communicating  with, 
4th,  the  membranaceous  tubes  of  the  semicircular  canals— -5th, 
the  coriaceous  membrane  of  the  cochlea — 6th,  the  auditory 
nerve  which  ramifies  upon  these  membranes — 7th,  blood-ves- 
sels: — arteries : — branches  of  the  posterior  auris,  internal  carotid 
meningeal  and  basilary — veins: — extremely  small,  generally 
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two  that  traverse  the  petrous  portion  of  the  bone,  and  enter,  one 
into  the  lateral  sinus,  and  the  other  into  the  upper  part  of  the 
jugular  vein— 8th,  the  liquor  Cotunnii,  hy  which  the  mem- 
branaceous bags  are  kept  distended,  and  a  fitting  mcdiuni 
afforded  for  transmitting  the  sonorous  vibrations  to  the  sen- 
tient surface,  each  of  these  bags  expanding  by  one  of  their  ex- 
tremities into  an  ampulla,  and  all  of  them  communicating  with 
the  vestibule  by  both  extremities. 


v.— THE  ORGAN  OF  VISION. 

Situation.  Twofold  arrangement  of  the  parts  entering  into 
the  formation  of  the  Eye:— I.  Exterior  adventitious  parts 
c-iUed  Tatamina  Oauli—U.  Parts  that  form  the  G'j'jj  of  the 
eye. 

I.— TUTAMINA  OCULI. 

These  consist  of  the  following  parts— 1st,  the  orbit  with  the 
muscles  and  fat  that  surround  the  globe— 2d,  the  eye-brows— 
nd,  the  eye-lids— 4th,  the  secreting  lachrymal  apparatus— and, 
.5th,  excretmg  apparatus  of  the  tears. 

1.  The  Orbits.  Pyramidal  cavities  or  sockets  for  the  eyes,  each 
preseutmg  four  walls— a.  superior  or  roof— aii  inferior  or  floor 
—an  external  or  temporal— and  an  internal  or  nasal :— a  basp 
turned  forwards  and  somewhat  circular,  and  an  apex  turned 
backwards  and  inwards. 

The  student  must  get  familiarly  acquainted  with  every  bone 
that  enters  into  each  wall,  and  every  foramen  that  communi- 
cates with  the  cavity.  Bones  that  enter  into  the  formation  of 
tiie  orbit -.—A-ontal,  sphenoidal,  ethmoidal,  superior,  maxillaiy, 
Jacivrj-mai  malar,  palatine.  Foramina  and  canals  that  commu- 
nicate with  the  orbit  .-—oiytic,  sphenoidal  fissure,  spheno-maxil- 
Jary  fassure,  anterior  and  posterior  internal  orbitary,  inferior 
maxillary  canal,  supra-orbitary  foramen,  lachrymal  groove. 

^.  Ihe  Lye-brows.  Hairy  arches  situated  over  the  upper 
border  of  the  orbit,  mto  the  composition  of  which  the  following 
textures  enter-Ist,  hairs  peculiarly  disposed-2d,  skin— Sd, 
muscles  :~the  occipito-frontalis,  the  corrugator  supercilii,  and 
the  orbicularis  pa  pebrarum-4th,  arteries,  veins,  lymphatics, 
nei-ves— Sth,  cellular  membrane  and  fat.  '  ^  " 

hJn.  vi  f^^-^'f  •  Two  movable  curtains,  an  upper  and  a 
Wr,  placed  in  the  front  of  the  eye,  each  presenting  two  snr- 
tac^  a  cutaneous  and  an  ocular;  two  margins,  an  adherent  and 
Inn  /f,  ^  temporal  and  a  nasal;  and  by  the 

connection  of  the  upper  and  lower  eye-lids,  two  angles  oA^- 

e^irr^l  ^'"r  7'  T  ^"'^       ^"^'^lle^-     temporal.  Parts 

of  th«  orb-    1  the  eye-lids  .--Ist,  skin-2d,  fibres 

of  the  orbicularis  palpebrai-um  mu8cle-3d,  palpebral  ligaments, 
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superior  and  inferior,  that  connect  the  tarsal  cartilages  to  the 
liase  of  the  orhit — 4th,  in  the  upper  eye-lid  the  levator  ])al]je- 
bra?  muscle — 5th,  tarsal  filiro-cartilages,  a  superior  or  greater, 
and  an  inferior  or  smaller — Gth,  Meibomian  follicles — 7th,  cilia;, 
or  eye-lashes — 8th,  tunica  conjunctiva — 9th,  arteries,  veins, 
lymphatics,  nerves — 10th,  celluiar  membrane. 

4.  Secreting  Lachrymal  Apparatus  : — 1st,  lachrymal  gland — 
2d,  caruncula  lachrymalis,  to  which  may  be  added  the  Meibo- 
mian follicles  and  tunica  conjunctiva. 

5.  ExrrethKj  parts  of  the  Lachrymal  Apparatus : — 1st,  the 
seven  lachrymal  canaliculi  that  transmit  the  tears  from  the  lach- 
rymal gland  to  the  tunica  conjunctiva— 2d,  the  lachrymal  ducts 
that  commence  hjtwo  orifices,  puncta  lachrymalia,  and  convey 
the  tears  from  the  inner  canthus  of  the  eye  to  the  lachrymal  sac 
— 3d,  the  lachrymal  sac — 4th,  the  nasal  canal. 

n.— GLOBE  OF  THE  EYE. 

Situation.  Inner  and  anterior  part  of  the  orhit.  Form. 
Spheroidal,  the  greatest  diameter  being  from  behind  forwards, 
and  the  greatest  convexity  anteriorly ;  the  length  of  its  antero- 
posterior diameter  usually  measuring  about  eleven  lines,  and 
the  vertical  and  transverse  diameters  respectively  about  ten 
lines.  The  globe  is  hounded  anteriorly  by  the  tunica  conjunc- 
tiva ;  behind.,  by  the  muscles,  vessels,  nerves,  and  fat  of  the 
orbit';  above  and  to  the  external  side,  by  the  lachrymal  gland  ; 
and  below  and  to  the  inner  side,  by  the  lachrymal  passages. 

The  globe  of  the  eye  may  be  viewed — 1st,  as  consistmg  of 
tunics  and  lenses ;  or  2d,  of  transparent  and  non-transparent 
textures.  One  of  the  lenses,  the  cornea,  is  usually  viewed  as 
also  one  of  the  tunics  or  membranes ;  and  the  retina,  although 
an-anged  among  the  tunics,  possesses  in  the  livmg  subject  a 
transparency  equal  to  that  of  the  lenses  or  humours  of  the  eye. 

1st,  Tunics  or  Non-transparent  Textures. 

1  Tunica  Sclerotica.— k  dense  fibrous  membrane  occupying 
the  four  posterior  fifths  of  the  eye,  into  the  external  or  convex 
surface  of  which  the  muscles  of  the  globe  are  inserted ;  the  tour 
recti  muscles  being  inserted  near  the  cornea,  and  constitutmg, 
bv  their  tendinous  attachments,  the  tunica  albnginea  of  some 
Aa.iom.i^iB— posteriorly  pierced  by  the  optic  nerve,  at  the  nasal 
side  of  the  axis  of  the  ^\obe— anteriorly  united  to  the  circum- 
ference of  the  cornea— and  internally,  loosely  connected  to  the 
choroid  coat,. except  near  the  cornea,  where  the  adhesion  is 

''^^^2"TunicaChoroidea.— Situation.  Inner  surface  of  the  scle- 
rotic, extending  from  the  entrance  of  the  optic  nerve  to  t  he  ins. 
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External  surface.  In  contact  with  the  sclerotic  coat,  and  pre- 
senting anteriorly  the  ciliary  ligament.  Internal  surface. 
Coated  with  piynientuni  nigrum :  a  dark-coloured  incrustation, 
usually  said  to  be  secreted  by  the  choroid  coat,  but  more  pro- 
bably a  peculiarly  organised  membrane,  like  the  pigmentous 
layer  of  the  skin.  It  absorbs  the  superfluous  rays  of  light. 
Structure.  It  consists  of  arteries  and  veins  arranged  in  a  peculiar 
manner,  and  connected  by  delicate  cellular  tissue ;  the  veins 
lying  externally,  and  called  vasa  vorticosa,  and  the  arteries 
forming  a  more  deep-seated  layer. 

Ligamentum  Ciliare. 

Situation.'IBctween  the  sclerotic,  choroid,  and  iris.  Form.  A 
greyish  ring  about  a  line  and  a  half  in  breadth,  into  the  anterior 
margin  of  which  tlieiris  appears  to  be  grooved.  Structure.  Soft 
and  pulpy,  and  traversed  by  the  ciliary  arteries  and  nerves. 

Iris. 

A  variously- coloured  membrane,  situated  between  the  cornea 
and  crystalline  lens,  in  the  aqueous  humor.  Form.  Circular 
and  flat,  and  presenting  a  central  perforation,  called  the  pupil. 
Anterior  surface  turned  to  the  cornea,  covered  by  the  mem- 
brane of  the  aqueous  humor,  and  presenting  two  circles  of 
colours — the  pupillary  and  choroideal.  Posterior  surface  co- 
vered by  an  adherent  black  varnish,  the  tivea  j  upon  the  re- 
moval of  which,  numerous  white  lines  are  discovered  converg- 
ing to  the  pupillary  margin.  The  pupillary  margin  circular, 
bounding  the  pupil — an  opening,  the  size  of  which  is  aff'ected  by 
the  quantity  of  light  reaching  the  bottom  of  the  eye,  and  which 
in  the  foetus  is  closed  by  the  membrana  pupillaris.  The  cho- 
roideal margin  is  attached  to  the  ciliary  ligament,  the  choroid 
coat  and  ciliary  processes.  Structure.  The  u-is  is  composed  of 
the  following  textures  :  1st,  Arteries — long  and  short  ciliary ; 
2d,  Veins — ciliary  or  iridal,  that  pour  their  blood  into  the  vasa 
vorticosa,  and  these  again  into  the  ophthalmic  vein  ;  3d,  Nerves 
— the  iridal  fi-om  the  ophthalmic  ganglion;  4th,  lymphatics? 
5th,  cellular  membrane ;  6th,  membrane  of  the  aqueous  humor. 
Muscular  fibres  are  generally  supposed  to  exist,  but  the  opinion 
is  unfounded.  Muscular  fibres  cannot  be  demonstrated,  and 
the  phenomena  of  the  increase  and  decrease  of  the  pupil  can  be 
more  satisfactorily  explained  upon  a  principle  different  from 
that  of  muscular  action.  The  iris  is  probably  of  an  erectile 
structure,  adapted  for  moderatmg  the  admission  of  light  to  the 
bottom  of  the  eye. 

Ciliary  Processes. 
Number.  From  seventy  to  eighty.    Form.  Triangular,  but 
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SO  arranged  that  the  aggregate  constitutes  a  ring— corpus  dliarc 
— that  like  a  collar  surrounds  the  margin  of  the  crystalline  lens. 
Situation.  Behind  the  iris  and  ciliary  ligament  resting  upon  tlie 
anterior  surface  of  the  vitreous  humor,  with  corresponding 
processes  of  the  membrane  of  which  humor  they  arc  implicated 
and  connected  by  blood-vessels,  titructure.  Extremely  vascu- 
lar, but  the  intimate  structure  and  the  uses  of  these  bodies  are 
not  known. 

3.  The  Bstina. — A  transparent  pulpy  nervous  membrane. 
Situation.  Between  the  choroid  coat  and  vitreous  humor,  ex- 
tending from  the  optic  nerve  to  the  ciliary  processes,  as  sensible 
retina,  and  thence  to  the  crj'stalline  lens,  as  insensible  retina. 
Ejcternal  surface.  In  contact  with  the  inner  surface  of  the 
choroid  coat  or  its  pigmentous  layer,  by  not  adhering.  Internal 
surface.  Enclosing  the  vitreous  humor  and  its  investing  mem- 
brane. Str  ucture.  Consisting  of  three  layers — 1st,  an  extenial 
serous-like  layer,  the  membrana  Jacobiana ;  2d,  a  middle  or 
pulpy  nervous  layer ;  and  3d,  an  internal  or  vascular  layer. 
At  the  back  part  of  this  membrane,  and  exactly  in  the  axis  of 
the  eye,  we  find  the  foramen  centralis  retince^  a  black  foramen- 
like point,  but  not  a  foramen  surrounded  by  the  limhus  luteu-i 
or  yellow  circle,  first  described  by  Soemmering.  Use.  The 
tunic  that  receives  the  impression  of  the  rays  of  light. 

2d,  Transparent  parts  of  the  Eye. 

The  transparent  parts  of  the  eye  are  situated  before  the  re- 
tina, and  placed  in  immediate  succession  from  before  back- 
wards, and  held  in  their  relative  position  by  the  tunics.  Like 
the  lenses  of  an  optical  instrument,  they  transmit  and  refract 
the  rays  of  light.  When  enumerated  from  before  back\vards, 
they  are — 1  st,  the  cornea ;  2d,  the  aqueous  humor ;  3d,  the 
crystalline  body  or  lens ;  and  4th,  the  vitreous  humor. 

1.  The  Cornea. — A  transparent  membrane,  situated  at  the 
anterior  part  of  the  eye.  Anterior  surface.  Convex,  and  covered 
by  a  mucous  membrane,  probably  a  modification  of  the  con- 
junctive. Posterior  surface.  Concave,  lined  by  the  membrane 
of  the  aqueous  humor.  Circumference.  Nearly  cu'cular,  and 
adapted  to  the  anterior  margin  of  the  sclerotic.  Structure. 
Consisting  of  six  laminae,  with  intermediate  cellular'  membrane, 
containing  a  serosity. 

2.  Aqueous  Humor. — A  fluid  like  pure  water,  hut  of  greater 
specific  gravity,  secreted  by  a  delicate  serous  membrane — the 
membrane  of  the  aqueous  humor — that  lines  the  anterior 
chamber  of  the  eye,  but  cannot  be  traced  through  the  pupil 
into  the  i^ostcrior  chamber.  This  fluid  fills  that  space  of  the 
eye  that  exists  between  the  cornea  and  lens,  the  iris  dividing 
the  space  into  two  cavities,  the  anterior  and  posterior  chumhirs 
of  the  aqueous  humor  which  communicate  by  the  pupil. 
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According  to  Berzelius,  the  aqueous  humor  is  composed  of 
water  98'10 ;  albumen,  a  trace ;  muriates  and  lactates,  1'15  ; 
soda,  with  a  matter  soluble  in  water  only,  0-7o. 

3,  Crystalline  Lens. — Situation.  In  the  axis  of  the  eye,  be- 
tween the  aqueous  humor  which  bounds  it  anteriorly,  and  the 
vitreous  humor,  in  a  depression  of  which  it  is  received,  poste- 
riorly. Form.  Lenticular.  Anterior  surface.  Convex,  free  and 
turned  to  the  posterior  chamber  of  the  aqueous  humor.  Pos- 
terior surface.  More  convex  than  the  anterior,  and  embedded 
in  the  vitreous  humor.  Circumference.  Surrounded  by  the 
canal  of  Petit  and  the  ciliary  body.  Struct  ure.  Consisting,  1st, 
of  a  capsule ;  2d,  of  the  liquor  Morgagni ;  3d,  of  the  body  of  the 
lens.  1st,  Crystalline  Capsule.  A  transparent  membrane 
which  forms  a  bag  without  an  aperture,  enclosing  the  lens 
without  adheruig  to  it,  and  frequently  referred  to  as  consisting 
of  an  anterior  and  a  posterior  segment.  2d,  Liquor  Morgagni — 
A  transparent  fluid  sometimes  found  between  the  capsule  and 
the  body  of  the  lens,  probably  exuded  after  death.  3d,  The 
Body  of  the  Lens — By  exposure,  the  lens  breaks  up  into  three  or 
four  segments,  each  of  which  is  composed  of  concentric  lamina?, 
which  increase  in  density  from  the  circumference  to  the  centre, 
and  the  laminas  are  composed  of  fibres.  Use.  To  ti-ansmit 
and  refract  the  luminous  rays. 

According  to  Berzelius,  it  consists  not  of  albumen,  as  was  at 
one  time  imagined,  but  almost  entirely  of  water  and  a  peculiar 
substance  analogous  in  many  of  its  chemical  properties  to  the 
colouring  matter  of  the  blood. 

4.  Vitreous  Humor. — A  transparent  gelatinous-like  mass,  oc- 
cupying the  three  posterior  fourths  of  the  concavity  of  the  eye- 
ball. Form.  Spherical  but  depressed  anteriorly,  for  lodging  the 
crystalline  lens.  Structure.  It  consists  of  a'  fluid  similar  to 
that  of  the  aqueous  humor,  and  of  the  hyaloid  membrane. 

The  Hyaloid  Membrane  is  composed  of  a  mass  of  cellules  that 
contain  tiie  fluid.  Near  the  equatorial  margin  of  the  lens,  the 
membrane  appears  to  divide  into  two  lamince,  one  of  which  is 
attached  to  the  anterior,  and  the  other  to  the  posterior  surface 
of  the  lens,  and  the  canal  of  Petit  formed  around  the  margin  of 
the  lens  by  the  separation  of  the  lamina. 

The  chemical  composition  of  the  vitreous  humor,  according 
to  Berzelius  is  nearly  the  same  as  that  of  the  aqueous. 

Experiments  on  tlie  comparative  refractive  powers  of  the 
humors  of  tlie  eye  were  peiformed  conjointly  by  Drs  Brewster 
and  Gordon,  and  the  following  are  the  results  :— The  refractive 
power  of  water  being  taken  at  1-3358 ;  aqueous  humor,  1-3360; 
vitreous,  1-3394;  outer  layer  of  crystalline,  1-3768;  middle 
layer  of  crystalline,  1-3786  ;  central  part  of  crystal! me,  1-3990; 
whole  of  crystalline,  1-3839. 
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ORGANS  OF  DIGESTION. 

The  organs  of  digestion  may  be  examined  cither  under  a 
physiological  or  an  anatomical  arrangement.  The^r.s-^,  includ- 
ing the  organs  concerned  in  the  following  subordinate  acts  of 
digestion,  viz.,  1st,  mastication — 2d,  insalivation — 3d,  degluti- 
tion— 4th,  chymification — 5th,  chylification — 6th,  foecification 
— and,  7,  defcecation. 

Under  the  second  arrangement,  the  digestive  apparatus  may 
be  more  simply  subdivided  into  two  grand  parts — 1st,  The  ali- 
mentary canal,  a  musculo-membranous  tube,  that  extends  from 
the  mouth  to  the  anus ;  and,  secondly.  The  glandular  organs 
of  digestion,  or  glands  that  are  intimately  connected  with  the  di- 
gestive tube. 

The  alimentary  tube  consists  of  four  tunics:  1st,  an  internal, 
mucous,  or  villous  ;  2d,  a  tunica  propria,  spread  like  a  frame- 
work upon  the  outer  surface  of  the  former  ;  od,  a  muscular, 
exterior  to  the  tunica  propria ;  and,  4th,  a  serous  or  external, 
formed  by  the  peritoneum,  and  consequently  confined  to  the 
abdominal  portion  of  the  canal. 

1.  The  Alimentary  Canal,  or  Musculo-membranous  Organs  of 

Digestion, 

Although  thfese  organs  form  a  continuous  canal,  yet  each  of 
tliem  may  be  conveniently  viewed  as  insulated,  and  in  succes- 
sion examined,  commencing  at  the  upper  part  of  the  tube,  and 
proceeding  downwards,  as  in  the  following  order:  1st,  The 
Mouth— 2d,  The  Pharynx— 3d,  The  (Esophagus — 4th,  The  Sto- 
mach— 5th,  The  small  Intestines — Gth,  The  large  Intestines — 
7th,  The  Anus, 

1.  The  Mouth,  Boundaries:  anteriorly  formed  by  the  lips, 
between  which  is  the  antehiou  aperture  of  the  mouth  ;  posti'- 
riorly,  by  tlie  velum  palati,  betwixt  the  root  of  the  tongue,  and 
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inferior  margin  of  wliicli  is  the  posterioh  aperture  of  the  mouth  ; 
superiorly  by  the  palate  ;  inferiorly  by  the  tongue,  and  laterally 
by  the  cheeks.  Besides  attending  to  tlie  boundaries  and  struc- 
ture of  tliese  walls,  the  student  must  observe  the  arrangement 
and  structure  of  the  teeth^  and  the  relationships  of  the  gums, 
both  to  the  teeth  and  jaws.  The  teeth  are  16  in  each  jaw,  and 
may  be  thus  arranged : — incisores,  ^,  canini,  §,  bicuspidati,  J^, 
molares,  {}.  The  student  has  also  to  note  in  each  tooth  the 
crown,  the  neck,  and  the  root ;  and  by  sawing  the  tooth  in  the 
longitudinal  direction,  to  discover  its  internal  cavity  and  mem- 
brane, and  to  observe  tlie  relationship  between  the  enamel  that 
covers  the  crown  and  the  osseous  or  ivory  part  that  constitutes 
the  greatest  part  of  the  tooth. 

2.  The  Pharynx.  An  irregular  funnel-like  portion  of  the  ali- 
mentary tube,  that  stretclies  from  the  base  of  the  scull  to  the 
lower  margin  of  the  cricoid  cartilage,  communicating  anteriorly 
with  the  nostrils.  Eustachian  tubes,  mouth,  and  larynx,  and 
inferiorly  continued  into  the  oesophagus.  Structure :  consist- 
ing, 1st,  of  muscles  (see  page  60) ;  2d,  ramifying  textures ;  Sd, 
cellular  membrane;  4th,  mucous  membrane  :  5th,  follicles. 

8.  Oesophagus.  That  part  of  the  alimentary  tube  that 
stretches  from  the  pharynx  to  the  superior  opening  of  the  sto- 
mach, and  consisting  of  a  cervical  portion,  and  thoracic  portion. 
Structure.  1st,  muscular  fibres — 2d,  proper  tunic — Sd,  mucous 
membrane — ±th,  oesophageal  glands,  or  follicles— 5th,  ramify- 
ing textures.  Use  of  the  msophagus.  To  conduct  the  food  into 
the  stomach. 

4.  The  Stomach.  A  conical  bag,  bent  from  below  upwards, 
and  slightly  from  before  backwards ;  continuous  above,  with  the 
oesophagus,  and  below  with  the  commencement  of  the  small  in- 
testines, and  tapering  in  that  direction, — presenting  an  ante- 
rior surface,  a  posterior  surface,  a  great  curvature,  a  small  cur- 
vature, a  splenic  extremity,  an  oesophageal  or  cardiac  orifice, 
and  an  intestinal  or  pyloric  orifice.  Structure :  1st,  serous  tu- 
nic—2d,  muscular  tunic— 3d,  proper  tunic— 4th,  mucous  mem- 
brane—5th,  cellular  substance— 6th,  arteries,  from  the  three 
branches  of  the  cceliac  axis— 7th,  veins,  arranged  similarly  to 
tlie  arteries— 8th,  lymphatics— 9th,  mucous  follicles.  Use. 
The  organ  m  which  the  food  is  converted  into  chyme. 

5.  The  Small  Intestines  commence  at  the  stomach,  and  ter- 
mmate  at  the  right  iliac  region  in  the  coecum.  Usually  di- 
vided mto  three  portions— 1st,  duodenum— 2d,  jejunum-^8d, 
ileon.  Structure.  1st,  Peritoneal  covering,— 2d,  wM,?c«/ar  coat 
— 8d,  proper  tunic — 4th,  internal  tunic,  presenting  numer- 
ous circular  folds,  called  valvuloe  conniventes,  wiiich  project 
for  two  or  tlirec  lines  into  the  alimentary  tube —5th,  "fol- 
hclcs  of  Lieberkhiin— eth,  glandulte  solitaricc,  or  Bruuner'a 
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glanJs,  found  in  greatest  numbers  on  upper  part  of  small, 
intestines,  and  forming  a  layer  near  the  pylorus,  similar 
in  structure  to  the  pancreas. — 7tli,  sacculi  solitarii,  frequently 
confounded  with  Brunner's  glands,  found  in  greatest  number 
at  the  lowest  part  of  the  small,  and  upper  part  of  the  great  in- 
testines— 8th,  sacculi  agminati,  usually  called  glandula;  ag- 
minatte,  or  glands  of  Pcyer,  found  in  oval  patches  in  the  small 
intestines,  but  though  filled  with  mucous,  presenting  no  orifice 
— 9th,  arteries,  branches  of  hepatic,  but  chiefly  of  superior 
mesenteric — veins,  branches  of  superior  mesenteric,  Lymphatics, 
or  lacteals — nerves,  from  the  solar  plexus — cellular  membrane. 

The  Duodenmn.  That  portion  of  the  alimentary  tube  that 
extends  from  the  stomach  to  the  commencement  of  the  mesen- 
tery, about  twelve  inches  in  length,  and  from  the  tortuous 
course  it  takes,  susceptible  of  a  threefold  subdivision — 1st,  the 
superior  transverse  portion — 2d,  the  vertical  portion — 3d,  the 
inferior  transverse  portion. 

Jejunum  and  Ileon  are  names  given  to  that  portion  of  the 
small  intestines  attached  to  the  free  margin  of  the  mesentery, 
continuous  above  with  the  duodenum,  and  inferiorly  opening 
into  the  side  of  the  caecum.  This  portion,  folded  frequently 
upon  itself,  and  in  various  directions,  forms  the  convolutions  of 
tile  intestines.  The  upper  part,  or  Jejunum,  is  not  separated 
from  the  Ileon  by  any  line  of  demarcation.  The  division  is 
entirely  arbitrary — the  two  upper  fifths  being  usually  assigned 
to  the  Jejunum,  and  the  three  remaining  fifths  to  the  Ilion. 
Structure.  1st,  serous  tunic — 2d,  muscular  tunic — 3d,  inter- 
nal mucous  membrane,  and  valvule  conniventes,  which  last 
become  smaller  and  less  numerous  as  we  trace  the  intestine 
downwards. 

G.  The  Large  Intestines.  That  portion  of  the  digestive  tube 
which  commences  in  the  right  iliac  region,  and  after  ascending 
on  the  right  side  of  the  abdomen  to  the  liver,  stretches  across 
below  the  stomach  to  the  left  side;  it  then  descends  upon  that 
side  to  the  left  iliac  region  ;  enters  the  pelvis,  and  courses  along 
theTanterior  surface  of  the  sacrum  to  the  anus.  Threefold  di- 
vision : — 1st,  coecum — 2d,  colon — 3d,  rectum.  Coscum.  A  cut 
de  sac,  which  forms  the  commencement  of  the  great  intestine, 
into  the  side  in  which  the  ileon  enters.  External  surface : 
marked  by  three  longitudinal  bands — by  the  processus  vermi- 
formis,  and  by  elevations  and  depressions.  Internal  surface: 
1st,  cells — 2d,  orifice  of  the  small  intestine — 3d,  orifice  of  the 
vermiform  process — 4th,  ileo-ccecal  valve.  Structure.  1st, 
peritoneal  coat — 2d,  muscular  tunic — 3d,  mucous  membrane — 
4th,  mucous  follicles — 5th,  cellular  membrane — 6th,  arteries — 
7th,  veins — 8th,  lymphatics — 9th,  nerves. 
■  Colmi.    That  part  of  the  great  intestine  that  stretches  from 
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the  coccum  to  the  rectum.  From  its  peculiar  course  it  forms 
an  irregular  ai'cli,  the  convexity  of  which  is  in  contact  with  the 
stomach,  and  the  extremities  respectively  in  the  right  and  left 
iliac  fossne.  Division.  1st,  ascending  or  right  portion — 2d,  trans- 
verse portion — 3d,  descending  or  left  portion.  Flexures.  ],st, 
hepatic — 2d,  splenic — 3d,  sigmoid — External  surface.  Longitu- 
dinal bands — Elevations  and  depressions — Appendicula;  epiploi- 
C£e.  Internal  surface.  Cells.  Structure.  1st,  peritoneal  coat 
— 2d, muscular  tunic — 8d,  proper  tunic — 4th,mucous  membrane 
and  follicles — 5th,  cellular  membrane — 6th,  arteries :  veins  : 
lymphatics :  nerves. 

Rectum.  Situation.  Difference  of  relation  in  the  two  sexes. 
External  surface  partly  covered  by  peritoneum.  Internal  sur- 
face:— Longitudinal  wrmkles,  called  columns  of  the  rectum.  Su- 
periorly continuous  with  the  sigmoid  flexure  of  the  colon.  Di- 
ferlorly  contracted,  and  presenting  around  plicate  orifice,  called 
the  anus.  Structure.  First  peritoneal  covering — 2d,  muscular 
fibres — 8d,  tunica  propria — ith,  mucous  membrane — oth,  mu- 
cous follicles — 6th,  cellul{ir  membrane — 7th,  arteries,  veins, 
lymphatic  nerves. 

2.  Glandular  Organs  of  Digest  ion. 

Some  of  these  glandular  bodies  secrete  fluids  obviously  for 
lubricating  the  mucous  membrane  of  the  alimentary  tube, 
others  elaborate  fluids  more  immediately  concerned  in  the  pro- 
cess of  digestion,  and  one  is  a  non-secreting  body,  a  vascular 
ganglion,  the  use  of  which,  however,  is  not  known. 

Anatomical  Arrangement :  1st,  those  connected  with  the 
Mouth — 2d,  with  the  Pharynx — 3d,  with  the  (Esophagus — ith, 
with  the  Stomach — 5th,  with  the  Small  Intestines — 6th,  with 
the  Large  Intestines. 

_  1.  Oral  Glands,  some  of  which  are  solitary,  and  lie  imme- 
diately behind  the  mucous  membrane  as  the  labial,  buccal,  lin- 
gual, anterior  palatine  :  others  are  clustered  in  distinct  situa- 
tions, and  covered  by  the  mucous  membrane  of  the  mouth  as 
the  amygdalcB  or  tonsils,  which  lie  between  the  arches  of  the 
palate  and  the  uvular,  which  form  the  greatest  part  of  the 
uvula  ;  others  as  the  salivary,  comprehending  the  parotid,  sub- 
maxillary, and  sublingual,  are  situated  exterior  to  the  mouth, 
but  transmit  the  Saliva  into  that  cavity  by  their  excretory 
canals. 

PAROTID  GLAND. 
Situation.  Before  the  ear  and  upon  the  masseter  muscle, 
stretching  from  the  zigomatic  process  of  the  temporal  bone  to 
the  angle  of  the  jaw,  and  sinking  deep  between  the  ascending 
plate  of  the  jaw-bone  and  mastoid  process  of  the  temporal 
bone. 
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Structure.  Consists  of  numerous  granulations  that  are  sup- 
plied by  branches  of  the  temporal  artery — with  corresponding 
veins,  lymphatics,  and  nerves.  Each  granulation  transmits  a 
small  excretory  duct  which  unites  with  others  of  a  sunilar 
kind,  till  the  large  duct  (parotid  duct)  is  formed  that  issues 
from  the  anterior  margin  of  the  gland — extends  to  the  cheek, 
pierces  the  buccinator  muscle,  and  opens  in  the  moutli. 

The  student  should  particularly  note  the  relations  of  this 
gland  to  the  ear,  to  the  temporal  artery  and  facial  nerve  that 
lie  imbedded  in  its  substance  and  in  its  deepest  seated  part,  to 
the  external  and  internal  carotid  arteries  and  internal  jugular 
vein. 

SUB-MAXILLARY  GLAND. 

Situation.  Behind  the  body  of  tlie  lower  jaw,  between  the 
two  bellies  of  the  digastric  muscle,  and  covered  by  the  skin  and 
platysma  mj^oides. 

Structure.  Similar  to  the  parotid.  The  duct  of  this  gland, 
which  is  thin  transparent  and  elastic,  proceeds  inwards  and 
forwards  between  the  genio-hyoglossus  muscle  and  sublingual 
gland  to  the  side  of  the  frenum  lingua;,  when  it  terinmates  in  a 
nari-ow  aperture. 

The  student  should  attend  to  the  relationship  of  this  gland — 
to  the  facial  artery,  to  the  inferior  and  superior  surfaces  of  the 
mylo-hyoid  muscle,  and  to  the  jaw-bone. 

SUBLINGUAL  GLAND. 

Situation.  Behind  the  anterior  part  of  the  lower  jaw,  and  in 
the  thickness  of  the  lower  wall  of  the  mouth. 

Structure.  Similar  to  the  other  salivary  glands,  and  pours  its 
fluid  into  the  mouth  by  numerous  slender  tubes  that  open, 
some  of  them  in  the  duct  of  the  sub-maxillary  gland,  others  at 
the  floor  of  the  mouth,  and  others  near  the  frenum  linguas. 

By  evaporating  the  Saliva,  Tiedemann  and  Gmelin  oLitained 
a  solid  residue,  100  parts  of  which  gave — 

A  substance  soluble  in  alcohol,  insoluble  in  water,  (fat  con-'\ 
taining  phosphorus)  ..... 

Matters  soluble  both  in  alcohol  and  water,  (osmazome,  chloride  J>  31"25 
of  potassium,  lactate  of  potash,  and  sulpho-cyanuret  of  | 
potassium)      ......  J 

Animal  matter  soluble  in  boiling  alcohol,  but  precipitated  dur-'^ 

ing  cooling,  with  sulphate  of  potash,  and  some  chloride  of  ^  1"25 
potassium 

Matters  soluble  in  water  only,  (salivary  matter,  with  abundant"^ 

phosphate  and  some  sulphate  of  au  alkali  and  chloride  o(>  20  00 
potassium)      ......  J 

Matters  soluble  neither  in  water  nor  in  alcohol,  (mucus,  per-  )  40  CO 
haps  some  albumen,  with  alkaline  carbonate  and  phosphate)  J 
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According  to  jMitscherlich,  the  following  are  the  saline  ingre- 
dients of  saliva : — 

Chloride  of  potassium 
Potash  (combined  with  lactic  acid) 
Soda  .         .         .  • 

Lactic  acid 

Soda  (probably  combined  with  mucus) 
Phosphate  of  lime 

Silicic  earth  ,  .  • 

2.  Pharyngeal  Glands,  are  mucous  follicles  studded  over  the 
posterior  surface  of  the  velum,  and  lateral  and  posterior  walls 
of  the  pharynx  under  its  lining  membrane. 

.3.  CBsophugcal  Glands.  Similar  in  structure  to  those  of  the 
pharynx,  but  smaller  and  less  numerous.  They  lie  in  the  cel- 
lular membrane,  between  the  muscular  and  mucous  layers  of 
the  cesophagus,  and  pour  their  fluids  upon  the  free  surface  of 
the  mucous  membrane,  by  small,  but  distinct  orifices. 

4.  Gastric  Glands.  These  may  be  said  to  be  of  two  kinds, 
internal  and  external.  The  first  are  very  small  and  regular  cell- 
like follicles,  placed  side  by  side  throughout  the  interior  of  the 
organ  which  secrete  a  mucous  fluid ;  and  the  second  consists  of 
a  large  glandular-like  body,  the  spleen,  which  may  be  viewed  as 
a  vascular  ganglion,  attached  to  the  left  or  bulging  extremity 
of  the  stomach,  and  to  its  outer  or  peritoneal  surface,  but  the 
uses  of  it  is  not  known.  It  may  probably  modify  and  better 
adapt  the  blood  that  circulates  through  it  for  the  secretory  ac- 
tion of  the  liver. 

THE  SPLEEN. 

Situation.  Deeply  in  the  left  hypochondriac  region,  between 
two  laminse  of  peritoneum.  Form.  Somewhat  oval,  smooth, 
and  convex,  externally  and  irregularly  concave  towards  the 
stomach.  Structure.  Exceedingly  soft,  spongy,  and  vascular, 
and  consisting  of  the  following  textures — 1st,  the  splenic 
artery — 2d,  the  splenic  vein — 3d,  lymphatics — 4th,  nerves  from 
solar  plexus — 5th,  corpuscles  measuring  about  the  one-fourth 
of  a  line  in  diameter,  and  of  a  greyish-wliite  colour — 6th,  cel- 
lular membrane  connecting  the  above  mentioned  textures — 
7th,  fibrous  covering,  which  sends  numerous  prolongations  in- 
wards to  suppoi-t  the  pulpy  red  tissue  of  the  organ — 8th,  peri- 
toneal envelope. 

5.  Duodenal  Glands,  of  two  kinds,  the  internal  and  external. 
The  internal  consist  of  the  follicles  of  Lieberkhiin  and  the 
glands  of  Brunner,  or  numerous  flattened  follicles,  which 
open  upon  the  free  surface  of  the  mucous  membrane.  The  ex- 
ternal  are  the  glands  that  secrete  the  bile  and  pancreatic  fluids, 
and  pour  them  into  the  duodenum  ;  these  are  the  liver  and 
pancreat. 
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THE  LIVER. 

Situation,  liiglit  hypochondiiac  region,  wliich  it  completelv 
fills,  and  part  of  the  epigastric.  Form.  Irregularly  circular- 
elongated  from  side  to  side— tliick  posteriorly,  and  tliiii  anteri- 
orly. Superior  surface.  Convex  and  smooth,  corresponding  to 
the^  concavity  of  the  diaphragm  with  which  it  is  in  contact, 
divided  into  two  unequal  parts  hy  the  suspcnsary  ligament! 
Inferior  surface.  Concave  and  irregular,  presenting 'depressions 
and  eminences.  Depressions.  1st,  lonyitudinal  or  horizontal 
c/roove,  lodging  anteriorly  in  the  fuHus,  "the  umhilical  vein,  and 
posteriorly  the  ductus  venosus,  and  in  the  adult  the  remains  of 
these  vessels — 2d,  tran.werse  groove,  which  gives  entrance  to 
the  vena  porta;,  the  hepatic  artery,  the  hepatic  nerves,  and  exit 
to  the  principal  lymphatic  vessels  and  the  hepatic  duct — 8d, 
jjroove  for  the  yall-hladder — 4th,  yroove  for  the  vena  cava. 
Eminences.  The  longitudinal  groove  divides  the  liver  into  a 
right  and  left  lobe.,  and  the  transverse  fissure  assists  in  forming 
an  anterior  and  posterior  portal  eminence,  the  posterior  called 
the  lobulus  Spigelii,  and  the  anterior  the  lobulus  anonymus. 
('ircumference  : — Anteriorly  thin  and  free  ;  laterally  connected 
to  the  diaphragm  hy  the  lateral  ligaments,  and  posteriorly  at- 
tached by  condensed  cellular  substance  to  the  cordiform  tendon 
of  the  diaphragm  ;  the  reflection  of  the  peritoneum  from  that 
attachment  constitutes  the  coronary  ligament.  Structure.  1st, 
ramifying  textures  which  are  more  diversified  in  the  liver  than 
in  any  other  organ ;  consisting  of  branches  of  the  hepatic  artery, 
of  the  vena  poi-tae  and  hepatic  vein,  of  lymphatics,  of  nerves 
from  the  sympathetic,  pneumo-gastric  and  diaphragmatic,  and 
biliary  ducts.  2d,  lobules,  or  acini.  Little  rounded  bodies  of 
the  size  of  a  millet  seed,  particularly  connected,  and  so  nume- 
rous as  to  constitute  apparently  the  fundamental  part  or  paren- 
chyma of  the  organ.  Each  lobule  may  be  viewed  as  consisting 
of  the  following  arrangement  of  parts — 1st,  branches  of  the  he- 
patic duct,  that  form,  according  to  Keirnan,  a  plexus ;  and,  ac- 
cording to  Miiller,  an  agglomeration  of  coecal  tubes  connected 
by  cellular  membranes — 2d,  branches  of  the  vena  portae  and 
hepatic  artery  that  form  another  plexus  b}-  anastomosing  with 
each  other,  and  suiTounding  and  ramifying  upon  the  biliary 
plexus  or  coecal  tubes — 3d,  a  branch  of  the  hepatic  vein  that  com- 
mences in  the  interior  of  the  lobule,  and  called  intra-lobular 
vein,  which  returns  the  blood  from  the  capillary  net-work  of  the 
lobule.  The  intra-lobular  vem  passes  out  by  the  base  of  the 
lobule  under  the  name  of  the  sub-lobular  rein.  These  branches 
must  not  be  confounded  by  the  student  with  intcr-lobular 
veins,  branches  of  the  vena  porta?,  each  of  which,  with  accom- 
panying branches  of  tlie  hepatic  artery,  biliary  ducts,  and  he- 
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patic  nerves,  are— unlike  the  hepatic  vein— surrounded  by  cel- 
lular- membrane,  a  prolongation  of  the  capsule  of  Glisson,  which 
not  only  conducts  all  these  textures  to  and  from  the  liver,  but 
also  covers  and  connects  still  farther  the  lobules,  and  forms  the 
subserous  investing  membrane  for  the  whole  liver. 

3d,  Subserous  envelope.  A  cellular  membrane,  which  sur- 
rounds completely  the  liver,  and  dips  into  its  interior,  and 
covers  and  connects  all  the  lobules:  where  it  surrounds  the 
vessels  at  the  transverse  fissure,  it  is  called  the  Capsule  of 
Glisson. 

4th,  Peritoneal  Covering.— ReHected  h-om.  the  inferior  surface 
of  the  diaphragm,  covermg  the  greater  part  of  the  liver,  and 
sending  oflF  prolongations  which  form  what  are  usually  called 
the  %amen;s  of  the  organ. 

Excreting  apparatus  of  the  Bi/e.—lst,  the  hepatic  duct,  formed 
by  the  umon  of  exceedingly  small  biliary  ducts,  that  commence 
m  the  lobules ;  leaves  the  transverse  fissure  of  the  liver  des- 
cends about  an  inch,  when  it  is  joined  bv  a  smaller  canal  vvhich 
leads  to  and  from  the  gall-bladder  (ductus  cysticus) ;  the  hepa- 
tic duct,  after  the  junction  of  the  cystic,  is  contmued  to  the 
interior  of  the  duodenum,  under  the  name  of  ductus  communis 
choledochus.  Gall-Bladder.  Form.  Conical.  Situation.  Grooved 
m  the  mfenor  part  of  the  liver,  and  presenting  a  fundus,  a  neck, 
and  an  excretmg  duct.  Structure  of  Gall-bladder.  External 
or  serous  coat  middle  or  cellular,  and  an  mternal  or  mucous. 
IJse  of  the  Gall-bladder.  A  reservou-  for  the  bUe.  Use  of  the 
Liver.  To  secrete  the  bile. 

Bile. 

Physical  properties.— A.  fluid  of  a  green  colour,  bitter  taste, 
and  unpleasant  odour. 

Chemical  properties.— Accovimg  to  Thenard,  1000  parts  of 
tne  bile  ot  the  ox  contains: — 

Biliary  r«sin          .  ...           /  o 

Picromel  '  75-4 

Yellow  colouring  matter  *     .     *     .     '  k.q 

Soda      .         .  .         ^    "      ^  ■         *        g " 

Phosphate  of  Soda  .*.'.'  o-S 

Chloride  of  sodium  .       '  ,       *  .       '    '      '  A.n 

Sulphate  of  soda     .  '          *           '  ,n 

Sulphate  of  lime   


A  trace  of  oxide  of  iron 

The  Pancreas. 
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thp^nlf  !!'?'~^°fu  '  vertebral  column  stretching  from 
the  spleen  to  near  the  neck  of  the  gall-bladder  behmd  the  sto- 
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macli,  and  almost  surrounded  by  the  three  portions  of  the  duo- 
denum. Form.  Elongated :  in  the  transverse  diameter  of  the 
abdomen,  flattened  from  liefore  backwards,  and  thicker  and 
larger  at  its  right  than  left  extrcmiti/.  Structure.  1st,  small 
granules  of  a  grayish  white  colour,  which  unite  and  form  gra- 
nular lobules  similar  to  tliosc  of  the  salivary  glands — these 
granules  and  granular  lobules  are  connected  by  condensed  cel- 
lular tiitsue,  and  supplied  by  arteries,  veins,  lymphatics  and 
nerves. 

Excretory  apparatus  of  the  Pancreas.  The  pancreatic  duct  is 
formed  by  numerous  radicles,  which  come  from  every  granule 
of  which  the  gland  is  composed.  The  duct  lies  nearly  in  the 
middle  of  the  gland,  extending  from  left  to  right,  and  progi-es- 
sively  enlarging  till  it  leave  the  gland,  and  enter  the  duodenum, 
which  it  does  sometimes  singly,  and  sometimes  in  common 
with  the  ductus  communis  choledochus. 

Pancreatic  Secretion. 

Physical  properties. — A  fluid,  clear  though  som.ewhat  opaline, 
ropy  like  white  of  egg  in  water,  and  of  a  slightly  saline  taste. 

Chemical  properties. — Long  supposed  to  be  similar  to  those  of 
the  saliva,  but  difi'ering — 1st,  In  the  quantity  of  its  solid  con- 
tents, that  of  pancreatic  juice  being  double  in  amount  to  that  of 
the  saliva.  2d,  The  saliva  contains  mucus  and  proper  salivary 
matter,  with  perhaps  very  minute  quantities  of  albumen  and 
caseous  matter;  whereas,  in  the  pancreatic  juice,  the  proportions 
of  these  principles  is  reversed— the  two  latter  existmg  in  great 
abundance,  and  the  former  in  very  mmute  quantity.  3d,_  The 
saliva  is  alkaline,  the  pancreatic  juice  acid.  4th,  There  is  iio 
sulpho-cyanate  in  the  pancreatic  juice  of  the  sheep,  although  it 
exists  in  the  saliva  of  that  animal.  6th,  The  saline  matters 
are  nearly  similar  in  both.  „  „.  ,      ^  t  •  -l 

6.  Jejunal  and  Ilial  Glands.— 1st,  The  follicles  of  Lieber- 
khiin.  2d,  Peyer's  glands — numerous  round  little  bodies,  some 
of  which  are  single,  and  others  in  oval  patches,  which  can  be  dis- 
covered often  without  removing  the  mucous  membrane.  They 
are  more  numerous  in  the  ileon  than  the  jejunum,  and  particu- 
larly numerous  about  the  junction  of  ileon  and  coecum  j  but 
their  structure  and  use  are  not  yet  ascertained. 

The  latest  observations  would  lead  to  the  conclusions  that 
they  are  vesicles  contaming  a  mucous  fluid,  and  as  they  present 
no  apertui-e,  the  fluid  may  pass  mto  the  intestine  by  transu- 

^^T^Ccecal,  Colic,  and  Hemorrhoidal  Glands.  Of  two  kinds,  the 
follicles  of  Boehm,  occupying  nearly  the  whole  extent  ot  the 
great  intestines  and  the  larger  solitary  glands,  wluch  pour  their 
fluids  upon  the  free  surface  of  the  contiguous  mucous  mem- 
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brane.  In  the  colon  these  follicles  are  not  so  numerous  as  in  the 
coecam.  In  the  rectum  they  arc  arranged  as  in  the  ca-cum 
iind  colon  ;  then-  excretory  orilices,  however,  are  more  distinct 
— directed  downwards,  and  tliose  at  tlie  verge  of  tire  anus,  gar- 
nished with  delicate  hairs. 

SECRETIONS  OF  THE  STOMACH  AND  INTESTINES. 
Gastric  Juice. 

Physical  properties. — Dr  Beaumont  describes  the  secretions 
of  the  human  stomach  to  be — a  clear  transparent  fluid  without 
smell,  slightly  saltish,  and  very  perceptibly  acid  ;  its  taste  re- 
sembling that  of  thin  mucilage,  slightly  acidulated  with  muri- 
atic acid.  It  is  readily  diffusible  in  Avater,  wine,  or  spirits,  and 
effervesces  slightly  with  alkalies;  precipitates  albumen;  under- 
goes putrefaction  with  difficulty,  and  checks  its  progress  in 
other  animal  substances. 

Chemical  properties. — According  to  Professor  Druglison,  it 
contains  muriatic  and  acetic  acids  in  their-  free  state;  phosphates 
and  muriates  of  potass,  soda,  magnesia,  and  lime;  and  an  ani- 
mal matter  which  is  soluble  in  cold,  but  insoluble  in  hot 
water. 

The  solvent  power  of  the  gastric  fluid  is  generally  attributed 
to  the  acid  it  contains,  although  it  is  probable  that  depends 
upon  a  peculiar  substance  or  principle,  lately  denominated 
pepsin,  but  not  yet  discovered  in  an  insulated  state. 

Intestinal  Secretion. 

In  the  upper  half  of  the  intestines  of  the  dog  and  horse,  Tiede- 
mann  and  Gmelin  found  the  secretion  to  consist  of — 

1st,  Some  free  acid — lower  down  the  secretion  was  neutral. 
2d,  Albumen  in  considerable  quantity.  3d,  A  matter  similar 
to  casein.  4th,  A  matter  which  is  reddened  by  chlorine  or 
oxymuriate  of  mercury.  5th,  A  small  quantity  of  biliary  resin. 
f)th.  The  usual  salts  of  the  animal  fluids.  7th,  The  coecum  of 
herbivorous  animals,  according  to  Schultz,  always  containing 
acid  during  digestion. 

Pei'itoneum. 

A  serous  membrane  forming  a  shut  sac,  that,  generally 
speaking,  invests  the  viscera  of  the  abdomen,  and  lines  the  ab- 
dominal parietes.  Besides  bearing  the  general  relationship 
thus  stated,  it  forms  certain  accessory  processes,  which  either 
permit  greater  dilation  or  moljility  of  the  immediately  contigu- 
ous viscera.  They  are  the  following : — 1st,  gastro-colic  omen- 
tum, that  apron-like  prolongation  that  stretches  from  the  great 
curvature  of  the  stomach  and  from  the  colon,  over  part  of  the 
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small  intestines — 2d,  gastro-hepatic  omentum,  or  connecting 
membrane  of  the  stomach  and  liver ;  stretches  between  the 
small  curvature  of  the  stomach  and  transverse  fissure  of  the 
liver — 8d,  mesentery,  or  tliat  which  connects  the  jejunum  and 
Ueon  to  the  spine — 4th,  meso-colon,  that  portion  of  the  peritone- 
um that  connects  the  transverse  portion  of  the  colon  to  the 
spine — 5tli,  meso-rectum :  that  process  of  the  serous  membrane 
that  connects  the  \ipper  part  of  the  rectum  to  the  sacrum — Gth, 
Posterior  Ligaments  of  the  Bladder. — That  reflection  of  perito- 
neum, between  the  posterior  surface  of  the  bladder,  and  ante- 
rior surface  of  the  rectum  ui  the  male,  or  anterior  surface  of  the 
vagina  and  uterus  in  the  female.  In  the  female  also  the  broad 
ligaments  of  the  womb  may  be  considered  as  processes,  which 
connect  the  womb  to  the  lateral  parts  of  the  pelvis — 7th,  Meso- 
coecuni. — A  process  connecting  the  coecum  to  the  Uiac  fossa — 
8th,  Left  Iliac  Meso-colon. — This  process  is  of  considerable  ex- 
tent, and  attaches,  the  sigmoid  flexure  of  the  colon  to  the  left 
iliac  region. 

.  In  tracing  the  'reflections  of  the  peritoneum,  the  student 
should  observe  the  foramen  of  Winslow — an  oval  opening  near 
the  capsule  of  Glisson,  that  leads  into  a  cavity  between  the 
lamniffi  of  the  omentum  majus  and  minus. 
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THE  LYMPHATIC  OR  ABSORBENT  SYSTEM. 

The  apparatus  by  which  absorption  is  effected,  consists  of 
— 1st,  Lacteals — 2d,  Lymphatic  vessels — Sd,  Lymphatic  ganglia, 
or  conglobate  glands — and  4th,  The  thoracic  duct. 

I.— LACTEAL  VESSELS. 

1st,  Origin  of  the  Lacteals. 

The  lacteals  unquestionably  arise  in  the  villi  of  the  mucous 
timic  of  the  intestine,  but  the  manner  in  which  they  originate 
has  not  yet  been  ascertained. 

2d,  Course  of  the  Lacteals. 
the  lacteal  vessels  extend  from  the  inner  surface  of  the  in- 
testines to  the  thoracic  duct,  and  traverse  in  succession — 1st, 
The  valvulse  conniventes  from  their  free  to  their  adherent 
margins — 2d,  The  muscular  fibres  of  the  intestine— and  3d,  The 
mesentery. 

Little  information  can  be  obtained  regarding  the  course  and 
arrangement  of  these  vessels  to  the  valvular  and  muscular  divi- 
sions of  their  course.  From  the  time  they  leave  the  muscular 
fibre,  their  course  is  better  known.  The  vessels  may  be  seen 
in  this  part  of  the  course— 1st,  Under  the  peritoneal  coat  of 
the  intestine  running  in  a  zig-zag  or  angular  manner,  till  they 
reach  the  mesentery— they  then  pass  betwixt  the  layers  of  the 
mesentery,  and  through  the  mesenteric  glands  or  ganglia,  of 
which  some  are  situated  close  by  the  intestine— others  larger 
and  aggregated  are  near  the  root  of  the  mesenteiy,  and  conse- 
<]uently  nearer  the  thoracic  duct. 

The  use  of  the  lacteals  is  undoubtedly  to  absorb  chyle  ;  and 
some  physiologists,  with  Magendie,  contend  that  they  absorb 
nothing  else. 

II.— LYMPHATIC  VESSELS. 
Lymphatic  Vessels  are  so  denominated,  because  they  are  usu- 
ally found  to  contain  a  pellucid  or  watery -like  fluid — the 
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lymph.  They  strikingly  resemble  the  lacteals,  which  are  only 
indeed  a  part  of  the  absorbent  system.  The  origin  of  the  lyrri- 
phatics  is  involved  in  even  greater  obscurity  than  that  of  the 
lacteals.  If  they  do  not  arise  from  every  organic  molcule  of 
the  body,  which  indeed  is  extremely  probable  that  they  do, 
they  are  undoubtedly  to  be  found  commencing  in  everj^  free 
surface,  or  where  a  moisture  is  effused.  According  to  this  last 
view,  they  would  arise  from  the  whole  external  surface  of  the 
body — from  the  cells  of  the  cellular  texture — from  the  interior 
of  all  the  serous  and  synovial  membranes — from  all  the  mucous 
surfaces — from  the  interior  of  arteries  and  veins,  and  ducts  of 
excreting  organs.  From  the  resemblance  wliich  the  lympha- 
tics bear  to  the  lacteals,  it  is  extremely  probable  that  they  ori- 
ginate in  a  similar  manner,  although  experiments  and  observa- 
tions do  not  lead  us  to  any  decided  conclusion. 

Structure  of  Lymphatics. 
These  slender  and  pellucid  vessels  are  formed  of  two  tunics — 
1st,  The  external,  which  consists  of  condensed  cellular  texture; 
2d,  The  internal  or  serous-like  tunic,  which  lines  the  former, 
polishes  its  inner  surface,  and  is  prolonged  internally  to  form 
valves.  These  valves  are  very  numerous,  and  arranged  in 
pairs,  and  so  disposed  as  to  offer  no  obstruction  to  the  Ijmiph  in 
its  transit  to  the  heart,  bat,  like  flood-gates,  are  tlirown  across 
the  vessel  to  oppose  any  retrogradation  of  the  same  fluid.  The 
tunics  of  the  lymphatics,  pellucid  though  they  be,  are  remark- 
ably strong :  they  can  support  a  heavier  column  of  mercury 
than  either  arteries  or  veins. 

Course  of  the  Lymphatics. 

The  lymphatics  may  be  said  generally  to  take  the  coui'se  o. 
the  veins,  and  thus  may  be  arranged  into  two  divisions — 1st, 
The  superficial  or  subcutaneous ;  and  2d,  The  deep-seated. 
The  first  forms  a  net-work  nearer  the  skin,  that  encircles  the 
limbs  and  all  the  other  parts  of  the  body :  and  the  second  is 
found  coursing  along  the  deep-seated  arteries  and  veins. 

All  the  lymphatic  vessels  traverse  conglobated  glands  or 
lymphatic  ganglia.  These  lymphatic  knots  or  swellings  vary 
in  form  and  size,  and  are  clustered  generally  in  determinate 
localities,  as  in  the  groins  and  axillae,  but  scattered  also  over 
many  parts  of  the  body.  We  find  the  vessels — 1st,  entering  the 
ganglia — 2d,  passing  through  the  ganglia — and  3d,  issuing  out 
of  the  opposite  extremities  of  the  ganglia.  The  first — the  vasa 
inferentiu — enter  the  distal  extremity  of  the  ganglion,  and  con- 
sequently convey  lymph  to  the  organ.  In  the  ganglia  the 
vessels  either  become  much  convoluted,  and  pass  thus  continu- 
ously through,  or  terminate  in  cells  into  which  the  lymph  is 
poured,  and  thence  absorbed  by  the  vasa  eferentia. 
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Tliese  vessels  may  be  arranged — 1st,  Into  those  that  terminate 
in  the  thoracic  duct — 2d,  those  that  terminate  in  some  great 
vein — and  3d,  those  that  partly  terminate  in  the  thoracic  duct, 
and  in  some  great  vein. 

([The  following  is  an  Arrangement  of  these  Vessels,  with  a 
short  reference  to  then-  Course  and  Gangliar  Connexions.] 

LYMPHATICS  THAT  TERMINATE  IN  THE  THORACIC  DUCT. 

1.  Lymphatics  of  the  Lower  Extremities. 

1st,  Superficial  lymphatics  of  the  lower  extremity  ascend  the 
leg  and  tliigh,  so  as  to  constitute  an  encircling  network,  and 
pass  through  inguinal,  external  iliac,  and  lumbar  ganglia. 

2.  Deep  lymphatics  of  the  loiver  extremity  course  along  the 
tibial,  popliteal,  and  femoral  arteries,  and  pass  through  the  in- 
guinal, external  iliac,  and  lumbar  ganglia. 

2.  Lymphatics  of  the  Pelvic  Viscera  and  Pelvic  Walls. 

Arranged  into  anterior,  middle,  and  posterior. 

1.  Lymphatics  of  the  bladder,  take  the  course  of  the  vesical 
vessels,  and  pass  through  the  hypogastric  and  lumbar  ganglia 

2.  Lymphatics  of  the  rectum,  take  the  course  of  the  hsemorr- 
hoidal  arteries,  and  pass  through  mesorectal,  hypogastric,  and 
lumbar  ganglia. 

8.  Lymphatics  of  the  uterus,  chiefly  ascend  along  the  sper- 
matic vessels,  pass  through  the  lumbar  ganglia,  some  of  the 
lower  ones  unite  with  those  from  the  vagina,  and  pass  through 
the  hypogastric  and  lumbar  ganglia. 

4.  Lymphatics  of  the  perineum,  scrotum,  and  integuments  oj 
penis,  and  corresponding  parts  in  the  female,  pass  through  the 
ingumal,  external  iliac,  and  lumbar  ganglia. 

5.  Lymphatics  of  the  testicle  ascend  the  spermatic  cord,  and 
pass  through  the  lumbar  ganglia. 

6.  Deep  lymphatics  of  the  penis  and  clitoris  follow  the  courpo 
of  the  pudic  artery,  and  traverse  the  hypogastric  and  lumbar 
ganglia. 

7.  Sacral'  lymphatics  pass  through  the  sacral,  hypogastric, 
and  lumbar  ganglia. 

3.  Lymphatics  of  the  Abdominal  Walls  and  Viscera. 

1.  Superficial  lymphatics  of  the  loins  and  lower  half  of  the 
abdominal  walls,  descend  to  Poupart's  ligament, and  pass  througli 
the  inguinal,  external  iliac,  and  lumbar  ganglia. 

2.  Deep-seated  lymphatics  of  the  abdominal  walls  course 
along  the  epigastric,  circumflexa  ilii,  and  lumbar  arteries  ;  the 
two  first  pass  partly  through  the  external  iliac  and  lumbar 
ganglia,  and  the  last  through  the  lumbar  only. 
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.•3.  Lvmplmtics  of  the  tttomnch  course  along  the  small  and 
great  curvatures  of  the  organ,  and  pass  partly  througli  the 
splenic,  partly  through  the  gastro-cpiploic,  and  partly  through 
the  gastro-hepatic  ganglia. 

4.  Lymphatics  of  the  umall  intenthie-'i  (lacteals)  lie  betwixt 
tlie  layers  of  the  mesentery,  and  pass  through  the  mesenteric 
glands. 

0.  Lymphatics  oi' the  (/reat  inteMines  lie  betwixt  the  layers 
of  the  meso-colon,  and  pass  through  the  meso-colic  ganglia! 

6.  Lymphatics  of  the  livei-  pass  principally  through  the  hepa- 
tic, some  through  the  gastro-hepatic  ganglia. 

7.  Lymphatics  of  the  spleen  pass  through  the  splenic  gan- 
glia. 

8.  Lymphatics  of  the  pancreas  pass  through  the  pancreatic 
ganglea. 

9.  Lymphatics  of  the  kidney  pass  through  the  lumbar  gan- 
glia. 

10.  Lymphatics  of  the  renal  capsule  on  the  right  side  traverse 
the  hepatic  ganglia,  and  on  the  left  the  splenic. 

11.  Intercostal  lymphatics  pass  through  the  intercostal  gan- 
glia. 

LYMPH.iTICS  THAT  TERMINATE  IN  THE  RIGHT  SUBCLAVIAN 

VEIN. 

1.  Lymphatics  of  the  Right  Superior  Extremity. 

1.  Superficial  lym-phatics.  Some  follow  the  course  of  the  sub- 
cutaneous veins,  and  pass  tln-ough  the  bracliial  and  axiUary 
ganglia. 

2.  Deep-seated  lymphatics  course  along  the  principal  arteries 
of  the  extremity,  and  traverse  the  axillary  ganglia. 

2.  Lymphatics  of  the  Right  side  of  the  Head  and  Neck. 

1.  LjTOphatics  of  the  posterior  region  of  the  neck  descend  to 
the  posterior  border  of  the  axilla,  and  pass  through  the  axillary 
ganglia. 

2.  Superficial  lymphatics  of  the  head  and  anterior  part  of  the 
neck.,  take  the  com-se  of  the  external  jugular  vein,  and  pass 
through  the  superficial  ceivical  ganglia. 

3.  Deep-seated  lymphatics  of  the  anterior  part  of  the  neck. 
No  lymphatic  vessels  liave  yet  been  discovered  in  the  brain  ; 
those  of  the  deep-seated  parts  of  the  face  and  neck  traverse  the 
giandulffi  concatenate. 

4.  Deep  lympliatics  of  the  right  side  of  the  thorax  pass  through 
the  axillary  ganglia. 
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LYMPHATICS  THAT  TERMINATE  PARTLY  IN  THE  THORACIC 
DUCT,  AND  PARTLY  IN  THE  LEFT  SUBCLAVIAN  VEIN. 

1.  Lymphatics  of  the  left  superior  extremity. 

2.  Lympliatics  of  the  left  side  of  the  head  and  neck. 

3.  Superficial  lymphatics  of  the  left  side  of  the  thorax. 

The  above  lymphatics  take  the  same  course,  and  traverse 
the  correspondmg  ganglia  with  those  of  the  right  side. 

4.  Lymphatics  of  the  Thoracic  Viscera. 

1.  Lymphatics  of  the  lungs  pass  through  the  bronchial 
glands,  and  terminate  partly  in  the  great  thoracic  branch  of  the 
right  side,  and  pai-tly  in  the  thoracic  duct. 

2.  Deep-seated  sternal  lymphatics  arise  from  the  upper  hal 
of  the  abdomen,  pass  into  the  thorax  behind  the  xiphoid  appen- 
dage, and  traverse  the  substernal  ganglia. 

3.  Lymphatics  of  the  (Ziop/ira^'ni  traverse  the  mediastinal  and 
substernal  ganglia. 

4.  Ljmiphatics  of  the  heart  pass  tlirough  the  substernal  gan- 
glia, and  terminate  partly  in  the  thoracic  duct,  and  partly  in  the 
left  jugular  or  subclavian  vein. 

5.  Lymphatics  of  the  (Esophagus  traverse  the  mediastinal 
ganglia. 

III.-LYMPHATIC  GANGLIA. 

1.  Ganglia  of  the  Head  and  Neck. 
1st,  Posterior  aural — 2d,  parotideal — 8d,  buccal — 4th,  su- 
perficial cervical — 5th,  deep-seated  cervical,  or  glandule  conca- 
tenatsB. 

2.  Ganglia  of  the  Thorax. 
1st,  Mediastinal — 2d,  bronchial — 8d,  intercostal — 4th,  sub- 
sternal. 

3.  Ganglia  of  the  Superior  Extremity. 
1st,  Brachial — 2d,  axillary. 

4.  Ganglia  of  the  Inferior  Extremity. 
1st,  Anterior  tibial — 2d,  popliteal — 3d,  inguinal. 

•5.  Ganglia  of  the  Pelvis. 

1st,  External  iliac — 2d,  hypogastric — 3d,  sacral — 4th,  meso- 
rectal. 

6.  Ganglia  of  the  Abdomen. 
1st,  Lumbar — 2d,  mesenteric — 3d,  meso-colic — 4th,  gastro- 
epiploic— .5th,  gastro-hepatic— Gtli,  hepatic— 7th,  pancreatic— 
8th,  splenic. 
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IV.— THORACIC  DUCT. 

Sitttation.—ln  the  thorax,  and  for  a  considerable  jjart  of  its 
course  between  the  vena  axygoa  and  aorta.  CourKc.  It  coni- 
inences  upon  the  body  of  the  second  lumbar  vertebra,  form- 
ing an  enlargement  called  recfiptnculum  chyli,  passes  into  the 
thorax  by  the  aortic  opening  of  the  diaphragm,  ascends  upon  the 
anterior  surface  of  the  vertebral  column,  as  far  as  the  neck,  and 
opens  into  the  junction  of  the  jugular  and  subclavian  vein  of 
the  left  side. 

Termination  of  Lymphatics. 

The  greatest  part  of  the  lymphatics  terminate  in  the  thoracic 
duct.  Some  terminate  directly  in  the  right  subclavian  vein. 
Other  _  communications  have  been  observed  as  between  the 
thoracic  duct  and  lumbar,  and  various  other  veins. 

Use  of  Lymphatics. 

The  arguments  that  tend  to  prove  the  absorbing  power  of 
the  lymphatics,  are — 1st,  Those  di'awn  from  analogy — and  2d, 
Those  from  observation. 

The  lymphatics  are  admitted  to  be  a  part  of  the  same  system 
of  vessels  with  the  lacteal,  and  to  be  similar  to  them  in  form, 
size,  and  structure.  Many  of  them  anastomose  with  the  lacteals, 
and  almost  all  unite  with  them  in  the  thoracic  duct. 

In  poisoned  wounds,  as  from  dissection  the  inflanred  vessels 
are  uniformly  lymphatics. 

Lymphatics  have  been  seen  in  the  act  of  removing  differ- 
ent tluids ;  and  unless  such  fluids  were  generated  in  the  vessels 
themselves,  absorption  must  have  been  effected. 

Lymph. 

Physical  Properties. — A  transparent  pale  yellow  fluid,  desti- 
tute of  smell,  slightly  alkaline,  and  containing  a  number  of  co- 
lourless globules,  which  are  smaller  and  fewer  than  the  red 
particles  of  the  blood ;  like  blood,  it  sej)arates  when  taken  from 
the  body,  into  a  coagulum  and  serum. 

Chemical  Properties. — According  to  Lassaigne,  the  lymph  of 
the  horse  consists  of — 

Water   92 -500 

Fibrin  nSSO 

Albumen  .....  5-73ti 

CJilorides  of  sodium  and  potassium,  with  soda  and 

phospliate  of  lime      .         .         .  l'4o4 

100-000 

Tiedmann  and  Gmelin  state  that  the  lymph  contains  lilvcwise 
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salivary  matter,  osniazome,  carbonates,  sulphates,  muriates,  and 
acetates  of  soda  and  potash,  with  phosphate  of  potash. 

Chyk. 

Or  fluid  absorbed  from  the  small  intestines  by  the  lucteitl.s, 
differs  from  the  lymph  in  being  of  a  white  or  milky  colour  ;  it 
has  an  alkaline  reaction,  and  a  remarkable  spermatic  odour.  It 
is  susceptible  of  a  spontaneous  coagulation ;  the  coagulum,  con- 
sisting of  fibrine  and  globules,  and  the  serum,  according  to 
Gmelin,  of  the  following  solid  ingredients  : — 

Albumen  55.25 
Osmazonie,  with  acetate  of  soda,  and  chloride  of  sodium  (the"^ 
most  abinidant  saline  ingredient),  crystallised  in  octohe- S   16  00 
drons,  probably  from  containing  some  animal  matter     .  J 
A  matter  soluble  in  water  and  insoluble  in  alcohol,  and  resem-"^ 
bling  salivary  extractive  matter,  with  carbonate  and  a  very       2  76 
small  quantity  of  phosphate  of  soda        .  .  .  3 

Rrown  fatty  matter        .  .  ....  15-47 

Yellow  fatty  matter  .....  6-35 

Carbonate  and  some  phosphate  of  lime  obtained  by  calcination  7  g.-yy 
of  the  albumen  .....  5 
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ORGANS  OF  THE  CIRCULATION  OF  THE  BLOOD. 

The  organs  by  which  this  function  is  performed  are  susceptible 
of  three  grand  subdivisions — 1st,  the  heart  or  central  organ  of 
the  circulation — 2d,  the  arteries  or  tubes  by  which  the  blood 
is  earned  to  every  part  of  the  body — and  3d,  the  veins  or  tubes 
that  return  the  blood  again  to  the  central  organ. 

DIVISION  I. 

THE  HEART. 

The  heart  is  a  hollow  compound  muscular  organ,  consisting 
of  four  cavities,  and  surrounded  by  a  fibro-serous  envelope,  the 
pericardium. 

Situation.  Above  the  diaphragm,  between  the  laminffi  of  the 
mediastinum,  towards  the  left  side  of  the  thorax,  and  placed 
obliquely,  the  apex  turned  downwards  and  forwards  to  the  fifth 
intercostal  space  of  the  left  side,  and  the  base  upwai'ds  and  to 
the  right  side. 

Form.  Conical  or  pjTamidal,  flattened  inferiorly,  where  it 
rests  upon  the  diaphragm,  and  rounded  and  convex  anteriorly 
and  superiorly. 

It  presents,  externally,  two  surfaces.,  an  anterior  and  'pos- 
terior— two  margins,  a  right  and  left— a  base  and  an  apex. 
The  heart  should  be  examined  first  in  situ,  and  the  grand 
divisions  of  its  external  surface  noted,  particularly  the  relative 
position  of  the  right  and  left  sides  of  the  heart,  and  the  situa- 
tion of  the  auricles  with  respect  to  the  ventricles,  and  with  re- 
gard to  each  other. 

The  interior  of  the  heart  is  subdivided  into  four  cham- 
bers— two  superior,  called  auricles,  and  two  inferior,  or  ven- 
tricles. The  right  side  of  the  heart  consists  of  an  auricle 
and  a  ventricle — the  auricle  for  receiving  the  blood  from 
the  vense  cavte,  and  transmitting  it  into  the  ventricle — and 
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the  ventricle  for  Ibrciiig  the  blood  it  receives  from  the  auricle 
into  the  pulmonary  artery.  The  left  side  of  the  heart  consists 
like  the  right  of  an  auricle  and  a  ventricle — tiie  auricle  for  re- 
ceiving the  blood  from  the  pulmonary  veins,  and  transmitting 
it  into  the  ventricle,  and  the  ventricle  for  propelling  the  blood 
into  the  aorta  and  all  its  ramifications,  and  consequently  into 
all  the  textures  of  the  body.  These  cavities  should  be  opened 
in  succession,  and  the  internal  machinery  e:Kjposed  and  examined. 
The  following  points  should  be  noted : — 

1.  The  right  auricle — its  form  and  size,  its  communication 
with  the  two  veuffi  cavae,  with  the  coronary  vein,  and  with  the 
right  ventricle  and  its  internal  processes,  viz.,  the  Eustachian 
valve,  the  valve  of  the  coronary  vein,  tuberculum  Loweri, 
fossa  ovalis,  and  musculi  pectinati. 

2.  The  right  ventricle — its  form,  size,  the  thickness  of  its  walls, 
its  inlet  or  right  aui-iculo-ventricular  opening — its  outlet  or  ori- 
fice of  the  pulmonary  artery,  and  its  internal  processes,  viz.,  the 
triglochin  or  tricuspid  valve,  the  cordte  tendinea?,  columnae 
carneffi,  sigmoid  valves  of  the  pulmonary  artery  Avith  the  cor- 
puscula  Aui'antii. 

3.  The  left  auricle — its  form,  size,  communication  with  the 
four  pulmonary  veins,  and  left  ventricle  and  the  internal  pro- 
cesses, viz.,  the  musculi  pectinati. 

4.  The  left  ventricle — its  form,  size,  inlet  or  left  auriculo- 
ventricular  opening,  outlet  or  orifice  of  aorta,  and  its  internal 
processes,  viz.,  the  mitral  or  bicuspid  valve,  cord  a;  tendincEe, 
carnea;  columnEe,  sigmoid  or  aortic  valves,  with  their  corpus- 
cula  Aurantii. 

The  heaj't  is  formed  by  a  combination  of  the  following  tex- 
tures. 

1st,  Muscular  fibres,  so  arranged  as  both  to  arise  from, 
and  be  inserted  into  the  fibrous  rings  that  form  respectively  the 
mouths  of  the  arteries  and  the  auriculo-ventricular  openings — 
the  fibres  of  the  auricles  forming  loops  that  cross  each  other 
in  various  ways,  and  are  inserted  into  the  auriculo-ventricular 
opening,  and  the  fibres  of  the  ventricles  running  some  of  them 
transversely,  andothers  obliquely  downwards.  Of  these  last,  some 
pass  around  both  ventricles,  others  around  the  left  only — and 
others  and  these  the  most  superficial,  pass  obliquely  towards  the 
apex,  thence  penetrating  into  the  ventricles  to  form  the  carnece 
columnte  and  other  irregularities  which  the  interior  surface 
displays. 

2d,  Tendons — which  connect  the  auriculo-ventricular  valves 
to  the  feshy  pillars. 

3d,  Arteries — the  two  coronary,  which  supply  exclusively  the 
organ. 
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4tli,  Veins — Lranchos  of  the  coronary  whicli  pass  hy  a  single 
orifice  into  the  right  auricle. 

.5th,  Lymphdtics,  superficial  and  deep-seated, 
fith,  Nerves,  from  the  cardiac  plexus,. 

These  textures  are  connected  togetlicr  by  cellular  membrane, 
and  the  internal  cavities  of  the  organ  lined  by  a  serous-like 
membrane,  the  reduplication  of  whicli  foims  the  valves,  and  its 
external  mrface  covered  by  a  reflection  of  the  serous  jnem- 
brane  of  the  pericardium. 

The  motions  and  the  sounds  of  the  lieart  ought  to  be  inves- 
tigated witli  great  care  by  the  student.  He  should  endeavour 
to  see  the  heart  in  action  in  some  inferior  animal — to  observe  its 
contractions,  dilatations,  and  impulse  upon  the  thoracic  walls — 
to  become  acquainted  with  the  sounds  emitted  during  its  action 
— with  t\\fi first  or  dull  sound  emitted  during  the  contraction  of 
the  ventricles — with  the  second  or  clear  sound  emitted  during 
the  dilatation  of  the  ventricles,  and  with  tlie  pause  during  the 
last  half  of  which  the  auricles  perform  their  inaudible  coutrac- 
tions. 


DIVISION  II.— THE  ARTERIES. 

The  term  artery  means  air-tube,  and  was  introduced  by  the 
ancients  from  the  supposition  that  the  arterial  tubes  really 
contained  air  while  the  blood  was  confined  exclusively  in  the 
veins.  Tlie  name  artery  is  still  retained,  althougli  the  opinion 
upon  which  it  was  formed  has  long  ago  been  exploded.  The 
assemblage  of  all  the  arteries  of  the  body  forms  the  ai-terial 
system  which  in  two  grand  divisions  commences  at  the  heart. 
One  of  these  divisions,  the  Pulmonic,  emanates  from  the  right 
venti'icle  of  the  heart,  and  conveys  blood  into  the  lungs,  for  the 
])urification  of  the  sanguineous  fluid.  The  other  division,  the 
Hystemic,  arises  from  the  left  ventricle,  and  conveys  blood  into 
the  various  textures  of  the  general  system.  The  systemic  di- 
vision of  tliis  system  forms  a  vascular  tree,  the  root  of  which 
is  implanted  in  the  heart,  and  the  branches  spread  out  and 
ramify  in  the  various  textures  of  the  body.  The  pulmonic 
division  presents  also  the  arborescent  form,  the  root  of  which 
also  emanates  from  the  heart,  and  the  branches  proceed  to  the 
lungs  only. 

In  examining  this  subject,  we  shall  confine  ourselves  princi- 
pally to  the  systemic  division,  and  attend  to — 1st,  The  mode 
of  connection  between  the  lieart  and  aorta.  2d,  The  form  and 
eituation  of  the  prhicipal  arterial  trunks.  3d,  The  manner  in 
\vhich  the  branches  leave  the  trunks.    4th,  The  anastomoses 
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of  these  vessels.  5tli,  Their  terminations — and  6th,  The  struc- 
ture of  the  arterial  tissue. 

1st,  The  mode  of  connection  between  the  Heart  and  Aorta. 

The  aorta  is  not  a  pi'olongation  of  the  flcsliy  fibres  of  the 
heart ;  the  heart  and  aorta  are  of  different  textures  and  their 
connection  peculiar.  Betwixt  the  aorta  and  fieshy  fibres  of  the 
heart,  a  white  fibrous  ov  tendinous-like  ring  exists,  from  which 
fibres  of  the  heart  stretch  on  tiie  one  hand,  and  the  aorta  arises 
on  the  other — the  middle  coat  of  the  aorta  presenting  a  fes- 
tooned border  with  three  points  connected  to  the  fibrous  ring, 
and  the  junction  strengthened  internally  by  the  lining  mem- 
brane of  the  heart  continued  into  tiie  aorta,  and  externally  by 
the  serous  membrane  of  the  pericardium  extending  upwards 
some  way  before  it  is  reflected  from  the  vessel. 

2d,  Form  of  the  Arterial  Tabes. 

The  arteries  were  long  supposed  to  be  of  a  conical  form. 
More  correct  observation  has  demonstrated,  that  although  they 
decrease  in  size  as  they  proceed  from  the  heart,  they  are  rather 
a  series  of  successively  diminishing  cylinders  than  of  cones. 
The  whole  arterial  system,  however,  is  of  a  conical  form,  the 
apex  of  the  cone  being  situated  in  the  heart,  and  its  base  em- 
bracing the  rest  of  the  body. 

The  larger  arteries  are  generally  confined  to  deep-seated 
parts  of  the  body  and  well  protected,  or  when  placed  superfi- 
cially, are  capable  of  being  protected  by  the  ordinary  move- 
ments of  the  parts  over  which  they  pass,  as  by  the  bending 
forward  of  the  head  and  trunk,  and  the  flexure  or  doubling  up 
of  the  difi'erent  joints. 

Sd,  The  Bran  ching  of  the  Arteries. 

The  aorta  divides  into  branches,  and  these  into  successively 
smaller  ramifications,  till  they  become  capillary.  Few  branches 
pass  off  at  right  angles  from  the  principal  trunk.  The  angles 
are  generally  more  or  less  acute,  the  salient  part  of  the  angltt 
turned  uniformly  to  the  heart,  and  presenting  little  obstruction 
to  the  onward  movements  of  the  blood. 

4th,  The  Arterial  Anastomoses. 

Anastomosis  is  the  mutual  communication  or  inosculation 
of  vessels  :  of  this  there  are  two  forms — 1st,  When  two  equal 
tranks  unite — and  2d,  When  a  large  vessel  unites  with  a 
smaller  one.  Of  the  first  kind  there  are  three  varieties — 1st, 
When  two  trunks  unite  so  as  to  form  one,  as  the  two  vertebral 
to  foi-m  the  basilary — 2d,  When  two  trunks  communicate  by  a 
transverse  branch,  as  the  two  anterior  cerebral— and  3d,  When 
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two  trunks  by  mutual  union  form  an  arch,  as  among  the  branches 
of  the  mesenteric  arteries.  'l"he  second  mode  of  inosculation 
is  frequent  in  the  extremities,  and  they  arc  all  calculated  to 
secure  a  free  and  uninteri-upted  circulation  of  the  sanguineous 
fluid. 

6th,  The  Termination  of  Arteries. 

Haller  enumerates  five  terminations  of  arteries  : — 
1st,  Directly  in  a  red  vein  or  veins. 

2d,  In  excreting  ducts,  as  in  the  lachrymal  or  salivary  glands. 

3d,  In  exhalants,  as  in  the  skin  and  in  the  membranes  of  the 
various  cavities  of  the  body. 

4th,  In  smaller  vessels,  as  the  lymphatics. 

5th,  In  the  colourless  artery — arteria  non  inibra. 

The  only  demonstrable  termination  of  arteries,  however,  is 
into  veins. 

6th,  Structure  of  the  Arterial  Tissue. 

By  dissection  the  following  textures  are  exposed  : — 
1st,  The  external  tunic,  consisting  of  cellular  membrane. 
2d,  The  middle  fibrous  or  proper  tunic — of  a  yellowish  or 
greyish  colour — of  considerable  density  and  elasticity,  and  con- 
sisting of  delicate  fibres  that  run  transversely,  and  adhere  to 
each  other,  but  are  easily  separated.  It  is  intimately  connected, 
externally,  with  the  cellular  tunic,  and  polished  off  within,  by 
the  intei'nal  tunic.  The  fibres  of  this  tunic  are  different  from 
the  muscular,  in  physical,  chemical,  and  physiological  proper- 
ties :  they  are  elastic,  but  not  kritable,  and  consequently  not 
muscular. 


PULMONARY  ARTERY. 

Origin.  From  the  right  ventricle.  Course.  Obliquely  up- 
wards, and  to  the  left  side,  as  far  as  the  descending  part  of  the 
arch  of  the  aorta,  when  it  divides  into  two  branches — a  right 
and  a  left,  the  one  to  ramify  upon  the  right,  and  the  other  upon 
the  left  lung,  and  to  carry  blood  to  be  influenced  by  the  pro- 
cess of  respiration. 

In  studying  this  part  of  the  arterial  system,  the  student 
should  note  the  following  particulars: — 1st,  the  fibrous  ring 
that  exists  at  the  mouili  of  the  pulmonary  artery — 2d,  the 
size  of  the  pulmonary  arterial  trunk,  and  its  position  and  at- 
tachment to  the  aorta  — 3d,  its  division  into  two  branches,  and 
its  connection  with  the  descendmg  part  of  the  arch  of  the  aorta, 
by  the  remains  of  the  ductus  arteriosus — -Ith,  the  course  and 
relative  position  of  its  right  and  of  its  left  branches— and,  5th, 
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the  distrilnition  and  termination  of  these  branches  upon  the 
air-cells  of  the  lungs. 


THE  AORTA  AND  ITS  RAMIFICATIONS. 

The  systemic  division  of  the  arterial  system  may  be  viewed 
as  consisting  of,  1st,  the  aorta,  or  systemic  arterial  vessel — 2d, 
the  branches  that  proceed  directly  or  primarily  from  that  great 
arterial  trunk — and,  3d,  the  more  minute  or  secondary  branches 
— those  that  proceed  directly  from  the  primary,  and  which,  after 
numerous  subdivisions,  terminate  in  the  various  textures  of  the 
body. 

Or  we  may  view  the  aorta  as  susceptible  of  a  threefold  divi- 
sion— an  arch — a  descending  portion — and  an  abdominal  portion, 
and  each,  supplying  a  determinate  part  of  the  body  :  the  arch 
furnisliing  branches  for  the  head,  neck,  and  superior  ex- 
tremities: the  descending  thoracic  aorta  for  the  thoracic  walls, 
and  thoracic  viscera  :  and  the  abdominal  aorta  for  the  abdominal 
walls — abdominal  and  pelvic  viscera,  and  inferior  extremities. 

In  the  following  description  of  the  arteries,  we  have  adopted 
this  last  ari-angement,  and  viewed  tlie  aorta  as  consisting  of,  1st, 
an  arcli — •2d,  a  descending  thoracic  aorta — and,  3d,  an  ab- 
dominal aorta,  and  have  shortly  adverted  to  the  primary  and 
secondar}^  branches,  in  each  subdivision. 

I.— THE  ARCH  OF  THE  AORTA 

Commences  at  the  base  of  the  left  ventricle,  and  stretches 
obhquely  across  the  thorax  to  the  left  side  of  the  body  of  the 
third  dorsal  vertebra,  where  it  is  continued  into  the  descend- 
ing thoracic  aorta.  It  presents  four  aspects — an  anterior,  a  pos- 
terior, a  superioi*,  and  an  inferior  j  and  two  extremities — an 
anterior,  arising  from  the  heart,  and  a  posterior,  in  contact 
with  the  third  dorsal  vertebra,  the  relationships  of  all  which 
must  be  particularly  noted. 

The  arch  consists  of  three  parts — an  ascending,  a  transverse, 
and  a  descending  portion  :  from  the  first,  the  coronary  arteries 
of  the  heart  arise ;  from  the  second,  the  arteria  innominata,  or 
brachio-cephalic,  left  carotid  and  left  subclavian  ;  and  from  the 
third  no  artery  arises,  but  near  the  upper  extremity  of  this 
division  the  remains  of  the  ductus  anteriosus  is  inserted. 

Arteines  that  arise  from  the  ascending  portion  of  the  Aorta. 

1st,  Arteria  Coronaria  Anterior. — Origin.  The  root  of  the 
aorta  immediately^  above  the  free  edge  of  the  posterior  aortic 
valve.    Course.  After  a  tortuous  course,  it  gains  the  groove  be- 
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twixt  the  two  ventricles  on  the  anterior  aspect  of  the  heart,  and 
extends  to  the  apex  of  the  organ.  Branclm:  1st,  superior — 2d, 
posterior — Sd,  inferior. 

2.  Arteria  Goronaria  Posterior. — Oriyin.  The  root  of  tlie 
aorta  above  the  interior  aortic  valve.  It  ultimately  reaches  the 
groove  on  the  posterior  or  Hat  surface  of  the  heart,  extending 
to  the  apex.    Branches:  1st,  superior — 2d  inferior. 

Arteries  that  arise  from  the  transverse  portion  of  the  Arch. 

_  1st,  Arteria  innominata,  or  brachio-cephalica — 2d,  carotica 
sinistra — 3d,  suhclavia  sinistra. 

1.  Arteria  Innominata.,  or  Brachio-cephalica. 

Oriyin.  Top  of  the  arch.  Course.  Obliquely  upwards,  and 
to  the  right  side,  for  the  space  of  an  inch,  when  it  divides  into 
the  right  carotid  and  right  subclavian.  It  is  covered  anteriorly 
by  the  upper  piece  of  the  sternum,  by  the  sterno-hyoid  and 
sterno-tliyroid  muscles,  and  left  vena  innominata,  and  bounded 
posteriorly  by  the  trachea  and  longus  colli  muscle.  Branches  : 
sometimes  the  middle  thyroid  arises  from  it,  and  ascending  on 
the  front  of  the  trachea,  is  lost  on  the  thyroid  gland, 

Arteria  Carotica  Communis  {Dextra  and  Sinistra). 

Oriyin.  From  the  arteria  innominata  on  the  right  side,  and  up- 
per part  of  the  arch  of  the  aorta  on  the  left.  Course.  Obliquely 
upwards  and  outwards  to  the  superior  margin  of  the  thyroid 
cartilage,  where  they  divide  into  the  external  and  internal  ca- 
rotids. Relative  sit  uation.  The  thoracic  portion  of  the  left  caro- 
tid, extends  from  its  origin  to  the  left  sterno-clavicular  articula- 
tion, and  is  covered  anteriorly  by  the  sternum,  remains  of  thy- 
mus body  and  left  vena  innominata,  and  bounded  internally, 
and  somewhat  posteriorly,  by  the  trachea,  oesophagus  and  tho- 
racic duct.  The  cervical  portions  of  both  common  carotids  are 
nearly  alike — deep-seated  between  the  sternum  and  cricoid  car- 
tilage, and  covered  by  skin,  platysma  myoides,  fascia,  sterno- 
hyoid, sterno-thyroid,  and  omo-hyoid  muscles:  and  more 
perficially  above  the  cricoid  cartilage,  being  covered  only  by 
the  skin,  platysma  myoides  and  fascia  of  the  neck.  Posteriorly 
the  artery  is  bounded  by  the  longus  colli,  rectus  capitis  an- 
ticus  major  muscles,  inferior  thyroid  artery,  and  great  sym- 
pathetic nerve.  Internally  by  the  trachea,  tlie  thyroid  gland, 
and  larynx  ;  and  externally  by  the  pneumo-gastric  nerve,  and 
internal  jugular  vein.  When  the  artery  is  exposed,  and  its 
sheath  opened,  it  is  found  accompanied  by  the  internal  jugular 
vein,  with  the  pneumo-gastric  nerve  between  them ;  the  de- 
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spending  brancli  of  the  hypoglossal  nerve  lying  anteriorly,  and 
tlie  great  sympathetic  nerve  Ijeliind. 

Arteria  Carotica  Externa. 

Origin. — Upper  extremity  of  the  common  carotid  artery,  op- 
posite the  superior  margin  of  the  thyroid  cartihige.  Couriic. 
Extends  fronr  its  origin,  to  the  neck  of  the  condyle  of  the  lower 
jaw,  where  it  divides  into  the  temporal  and  internal  maxillary' 
branches.  Jxelatice  situation.  InJ'eriorly  in  tlie  neck,  less  deep 
than  superinrlij^  Below  the  os  hijoides,  covered  by  the  skin  pla- 
tysma  niyoides,  fascia,  and  some  veins — opposite  the  as  hyoides  it 
is  farther  covered  by  the  digastricus  and  stylo-hyoidens  muscles, 
and  crossed  by  the  hypoglossal  nerve,  and  al)Ove  the  digastricus 
it  penetrates  the  parotid  gland,  and  is  there  crossed  by  the  por- 
tio  dur^^,  or  fascial  nerve. 

Posteriorly.,  the  artery  is  in  contact  with  the  following  parts, 
enumerating  them  from  below  ; — The  superior  laryngeal  nerve, 
the  pharyngeal  plexus,  the  stylo-pharyngens,  and  stylo-glos- 
sus  muscles,  glosso-pharyngeal  nerve,  and  a  portion  of  the 
parotid  gland. 

Branche.i:  1st,  thyroidea  superior — ^2d,  lingualis — 3d,  facia- 
lis— 4th,  pharj-ngea  ascendens — 5th,  occipitalis — 6th,  posterior 
auris — 7th,  tempoi'alis — 8th,  maxillaris  interna. 

These  l)ranches  may  be  still  farther  usefully  arranged  into 
the  anterior,  the  posterior,  the  internal,  and  terminal.  The  an- 
terior includes  the  superior  thyroid,  the  lingual  and  the  facial — 
the  posterior,  the  posterior  auris  and  occipital — the  internal,\\\e 
ascending  pharyngeal,  and  the  terminal,  the  temporal  and 
internal  maxillary. 

1.  Ar.  Thyroidea  Superior. — Origin.  Anterior  aspect  of  ex- 
ternal carotid  near  the  horn  of  the  os  hyoides.  Course.  Fu-st 
upwards  and  inwards,  and  forming  an  arch,  soon  turns  down- 
wards and  continues  along  the  side  of  the  larynx  as  far  as  the 
thyroid  gland.  In  this  course  it  transmits  branches  to  the 
muscles  about  the  os  hyoides,  to  the  sterno-mastoid  muscle,  and 
in  particular  to  the  larynx  and  thyroid  gland. 
_  -l.  Ar.  Lingualis. — Origin.  Anterior  aspect  of  external  caro- 
tid, a  little  above  the  origin  of  the  former  artery.  Course. 
Stretches  forwards  and  inwards  along  the  upper  part  of  the 
great  horn  of  tlie  os  hyoides  to  the  base  of  the  tongue,  and  is  con- 
tinued along  its  inferior  surface  to  the  apex  of  the  organ.  It 
transmits  branches  to  the  muscles  about  the  os  hyoides,  to  the 
dorsal  aspect  of  the  tongue,  to  the  sublingual  gland,  and  to  the 
muscles  of  the  tongue  generally. 
•  3,  Ar.  Facialis.— Origin.  Anterior  aspect  of  external  carotid 
above  the  lingual  and  behind  the  digastricus  muscle.  Course. 
Upwards  and  forvvjirds  to  the  base  of  the  lower  jaw,  which  the 
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artery  clears  at  the  anterior  margin  of  the  masseter  muscle- 
then  extending  upwards  and  forwards  upon  the  face  near  the 
angle  of  the  mouth  and  side  of  the  nose,  reaches  the  inner  can- 
thus  of  the  eye.  In  the  7}eck  the  artery  sends  off  branches  to 
tiie  palate,  to  the  tonsils,  to  the  submaxillary  gland,  and  to  the 
muscles  under  and  about  the  chin,  and  in  the  ./ace  to  the  cheek, 
lower  lip,  upper  lip,  nose,  and  angle  of  tiie  eye. 
_  4.  Ar.  Occipitalis. — Origin,  Posterior  aspect  of  external  caro- 
tid at  the  lower  margin  of  the  digastricus  muscle.  Course.  It 
runs  deep-scatcdly  upwards  and  backwards  to  the  gi-oove  be- 
twixt the  transverse  process  of  the  atlas  and  mastoid  process  of 
the  temporal  bone — then  running  horizontally  backwards  be- 
hind the  Inny  occipital  muscles,  it  pierces  the  trapezius  and 
spreads  upon  the  occiput.  In  this  course  it  sends  off  branches 
to  the  following  parts — to  the  glands  and  muscles  in  the  lateral 
part  of  the  neck,  to  the  dura  mater,  to  the  muscles  of  the  back 
of  the  neck,  and  to  the  integuments  of  the  cranium. 

5.  Ar.  Posterior  Auris. — Origin.  Posterior  aspect  of  external 
carotid,  somewhat  higher  than  the  origin  of  the  occipital. 
Course.  Upwards  and  backwards  through  the  substance  of  the 
parotid  gland  to  the  groove  betwixt  the  anterior  part  of  the  mas- 
toid process  of  the  temporal  bone  and  pavilion  of  the  ear,  from 
which  it  extends  upwards  to  the  back  of  the  ear  and  integu- 
ments of  the  head.  In  its  course  this  small  vessel  supplies  the 
following  parts — the  parotid  gland  and  digastric  muscle,  the 
middle  ear,  the  external  ear,  and  integuments  of  head. 

6.  Pharyngea  A.^cendens  or  Inferior. — Origin  Posterior  as- 
pect of  external  carotid  usually  opposite  tiie  origin  of  the  lin- 
gual. Course.  Ascends  along  the  vertebral  column  close  by  the 
pharynx  as  far  as  the  base  of  tlie  cranium.  This  very  small 
vessel  transmits  branches  to  the  following  parts — the  pharynx, 
soft  palate.  Eustachian  tube,  glands  and  nerves  at  the  basis  of 
the  cranium,  and  the  dura  mater. 

7.  Ar.  Temporalis. — Origin.  Upper  extremity  of  external  ca- 
rotid, opposite  the  neck  of  the  lower  jaw,  where  it  separates 
from  the  internal  maxillary.  Course.  Ascends  through  the  pa- 
rotid gland,  passes  over  the  root  of  the  zigoma  anteriorly  to  the 
ear,  and  branches  upon  the  temples  between  the  skin  and 
temporal  aponeurosis.  In  its  course  it  supplies  in  succession 
the  following  parts — the  parotid  gland,  the  face,  the  temporo- 
maxillary  articulation,  the  temporal  muscle,  the  anterior  aspect 
of  the  ear,  and  the  integuments  of  the  cranium. 

8.  Ar.  Maxillaris  Interna. — Origin.  Upper  extremity  of  the 
external  carotid,  usually  at  the  neck  of  the  condyle  of  the 
lower  jaw.  Course.  OI)liquely  forwards  and  upwards  in  a  A'cry 
tortuous  manner,  between  the  ptcrygoiden  muscles  to  the  sum- 
mit of  the  zigomatic  fossa,  and  sending  off  branches,  some  of 
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which  ramify  upon  the  muscles,  viz.,  the  pteiygoiden  musclesj 
the  masseter,  the  temporal  and  buccinator  ;  and  others^  enter 
cranial  foramina  to  supply  the  lower  jaw,  and  lower  lip  and 
teeth,  the  dura  mater,  the  upper  teeth,  the  floor  of  the  orbit 
and  face,  the  palate,  and  the  nostril. 

Arteria  Carotica  Interna. 

Origin.  Upper  extremity  of  the  common  carotid,  usually  op- 
posite the  superior  margin  of  the  thyroid  cartilage.  Course.  It 
extends  along  the  front  of  the  transverse  processes  of  the  three 
superior  cervical  vertebrte  to  the  base  of  the  cranium,  when  it 
enters  and  winds  through  the  carotid  canal  and  cavernous 
sinus ;  and  reaching  the  anterior  clynoid  process,  it  sends  off 
its  branches  that  are  lost  in  the  substance  of  the  brain.  The 
avtevy  then  is  susceptible  of  a  fourfold  division — 1st,  a  cervi- 
cal— 2d,  a  cranial — 3d,  a  cavernous — and,  4th,  a  cerebral,  all  of 
which  have  important  relations — the  first  in  particular  to  the 
pharynx  and  to7isil  which  lie  upon  its  inner  side — the  second 
to  the  middle  and  internal  parts  of  the  organ  of  hearing — 
the  third  to  the  3d,  4th,  5th,  and  6th  nerves— and  the  fourth  to 
the  brain.  Branches.  1st,  arterise  receptaculi — 2d,  ophthal- 
mica — 3d,  anterior  cerebri — 4th,  media  cerebri — 5th,  communi- 
cans  posterior. 

1.  Ar.  Receptaculi. — Origin.  Internal  carotid  within  the  ca- 
vernous sinus.  Course.  Small  twigs  that  supply  branches  of 
the  sympathetic  nerve,  the  Gasserian  ganglion,  and  walls  of  the 
sinus. 

2.  Ar.  Ophthahnica. — Origin.  Internal  carotid  artery  at  the 
inner  side  of  the  anterior  clynoid  process  of  the  sphenoid  bone. 
Course.  A  small  but  remarkable  artery  that  enters  the  optic 
foramen,  twines  round  the  optic  nerve,  and  extends  along  the 
inner  wall  of  the  orbit  to  the  nose  and  destined  to  supply  the 
eye-ball  and  its  appendages — more  particularly  it  supplies  the 
following  parts — the  lacliiymal  gland — the  retina — the  sclero- 
tic coat,  choroid,  and  iris — the  muscles  of  the  eye — the  ethmoid 
cells  and  mucous  membrane  of  the  nostril — the  upper  and  lower 
eye-lids  and  conjunctiva — the  nose  and  the  forehead. 

3.  Ar.  Posterior  Communicans. — Origin.  Internal  carotid  at 
the  base  of  the  brain.  Course.  Extends  for  about  an  inch 
backwards  and  inwards  on  the  external  side  of  the  infundibu- 
lum,  and  joins  the  posterior  cerebral,  a  branch  of  the  basilar 
near  the  anterior  margin  of  the  nodus  cerebri. 

4.  Ar.  Cerebri  Anterior. — Origin.  A  terminal  branch  of  the 
internal  carotid  artery.  Course.  Forward  and  inwards  to  the 
iissure  at  the  anterior  part  of  the  base  of  the  brain — turns 
round  the  anterior  margin  of  the  corpus  callosum,  and  extends 
backwards  upon  the  superior  surface  of  this  commissure  to  the 
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con  nnuucu  e  by  a  sliort  transverse  branch,  and  simply  a  part 
ot  the  anterior,  middle,  and  posterior  lobes.  ^  ^ 

of  fhe  intfin?"'*'";^^'''^"'-  '^'^'^  P'^^ 

hylvii,  and  transmitting  branches  to  the  choroid  plexus  to  the 
anterior,  middle,  and  posterior  lobes  of  the  brain. 

ARTERIES  OF  THE  SUPERIOR  EXTREMITY. 

Arteria  Subclavia  {Dextra  and  Sinistra). 

Origin.  The  right  subclavian  from  the  arteria  innominata, 
and  the  left  from  the  arch  of  the  aorta.  Course.  Upwards  and 
outwards  behind  the  scalenus  anticus  muscle,  to  the  superior 
surface  of  the  first  rib,  at  the  lower  margin  of  whichit  becomes 
the  axillary  artery. 

Relative  Situation.  This  artery  is  usually  divided  into  three 
portions,  an  internal  or  tracheal.,  a  middle  or  scalenic,  and  an 
external  or  acromial,  each  of  which  has  important  relations.  In 
the  first  division  the  arteries  of  the  opposite  sides  differ,  the  left 
subclavian  being  longer  than  the  right,  also  more  vertical  and 
more  deeply  situated. 

On  the  right  side  the  tracheal  portion  of  the  subclavian 
runs  transversely,  and  holds  the  following  relations:  ante- 
riorly covered  by  the  skin,  fascia,  clavicular  portion  of  the 
sterno-cleido-mastoid,  sterno-hyoid,  and  sterno-thyroid  muscles 
— jugular  and  vertebral  veins — pneumo-gastric  nerve — the  an- 
terior filaments  of  inferior  cervical  ganglion  of  the  great  sym- 
pathetic nerve  and  the  phrenic  nerve :  imstcriorly  in  contact 
with  the  recurrens  laryngis  nerve — the  great  sympathetic 
nerve  and  vertebral  column. 

On  the  left  side—t\\Q  first  division  of  the  artery,  as  it 
ascends  from  the  aorta  to  the  inner  margin  of  the  first  rib,  is 
covered  anteriorly  by  the  sternum,  first  rib  and  clavicle,  by  the 
sterno-mastoid,  sterno-hyoid,  and  sterno-thyroid  muscles  by 
the  jugular  vein  left  vena  innominata  :  by  the  left  carotid  ar- 
tery, pneumo-gastric  nerve,  by  the  thoracic  duct  and  the  left 
lung  and  pleura.  Posteriorly,  it  is  bounded  by  the  vertebral 
column,  the  longus  colli  muscle,  and  great  sympathetic  nerve. 

The  scalenic  and  acromial  divisions  of  the  artery  are  aUke 
on  both  sides. 

The  scalenic  portion  lies  between  the  scaleni  muscles,  and 
interiorly  resting  partly  upon  the  pleura,  and  partly  upon  the 
middle  scalenus  muscle,  and  covered  anteriorly  by  the  skin, 
platysma,  sterno-mastoid  muscle,  fascia,  subclavian  vein,  phre- 
nic nerve,  transversalis  humeri  artery,  scalenus  anticus  muscle 
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— posteriorly  Iioimded  hy  the  scalenus  mcdius  muscle,  and  nu- 
periorli)  by  the  brachial  plexus  of  nerves. 

The  ed'ternal  or  acroinkil  portion,  of  the  artery  is  practically 
of  much  importance,  and  demands  the  most  pointed  examina- 
tion of  the  student.  It  rests  iipon  the  scalenus  medius  muscle 
and  suf)erior  surface  of  the  first  rib  with  the  brachial  plexus  to 
its  superior  and  acromial  surface;  and  the  subclavian  vein 
placed  anteriorly  and  inferiorly.  It  lies  in  a  triangular  space 
immediately  above  the  clavicle,  between  the  sterno-cleido  mas- 
toid, and  trapezoid  muscles,  and  covered  only  by  the  skin,  pla- 
tysma,  and  fascia  of  the  neck,  and  some  lymphatic  ganglia. 

Brunches.  1st,  arteria  vertebralis — 2d,  mammaria  interna — 
3d,  axis  thyroidea,  which  divides  into  the  thyroidea  inferior, 
transversalis  colli,  transversalis  humeri — 4th,  inter-costalis  su- 
perior— 5th,  cervicalis  profunda  :  or  these  branches  mav  be  ar- 
ranged into  ascending,  descending,  and  transverse — the  ascend- 
ing, including  the  vertebral  and  inferior  thyi-oid — the  descend- 
ing, the  internal  mammary  and  superior  intercostal — and  the 
transverse,  the  transversalis  colli,  the  transversalis  humeri,  and 
the  cervicalis  profunda. 

1.  Ar.  Vertebralis. — Superior  aspect  of  the  subclavian  at  the 
outer  margin  of  the  longus  colli  muscle.  Course.  Rises  vertically 
between  the  longus  colli  and  scaleniis  anticus  muscles,  to  the 
sixth  cervical  vertebra.  In  ascending  the  neck,  it  enters  the 
canal  formed  by  the  foramina  of  the  transverse  process  of  the 
cervical  vertebrae.  Thus  protected,  it  reaches  the  head,  enters 
the  cranium,  between  the  posterior  arch  of  the  atlas  and  mar- 
gin of  the  foramen  magnum  of  the  occipital  bone.  The  two 
vertebrals  unite  at  an  acute  angle  and  form  the  busilary  artery, 
which,  continued  forward  to  the  anterior  margin  of  the  nodus 
cerebri,  divides  into  two  branches  that  are  lost  in  the  posterior 
part  of  the  cerebrum,  the  pro/jer  vertebral  suj^plying  muscles  in 
the  neck,  the  dura  mater,  and  the  spinal  cord,  and  the  basilary 
the  cerebellum  and  posterior  parts  of  the  cerebrum. 

2.  Ar.  Thyroidea  Inferior. — Origin.  From  the  thyroid  axis 
which  juts  forward  from  the  subclavian  arteries  at  the  tracheal 
margin  of  the  scalenus  anticus  muscle  Course.  Upwards  and 
inwards,  running  tortuously  behind  the  carotid  artery  to  the 
thyroid  body  or  gland,  supplying  in  its  course  the  deep-seated 
muscles  of  the  neck,  the  oesophagus  and  trachea,  and  thyroid 
body,  in  which  it  terminates. 

3.  Ar.  Mammaria  Interna. — Origin.  Inferior  aspect  of  the 
Subclavian  opposite  the  thyroid  axis.  Course.  It  proceeds  for- 
wards, then  downwards,  into  the  thorax,  crossing,  as  it  descends, 
the  costal  cartilages  near  the  sternum,  and  terminates  in  the  ab- 
dominal muscles  about  the  umbilicus,  there  anastomosing  freely 
with  the  terminal  branches  of  the  epigastric  artery.    In  its 
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course  it  supplies  intercostal  spaces — the  tliymus  body  or  gland, 
mediastininn,  diapliragin,  and  abdominal  walls. 

4.  Ar.  IntHrcoxtali.s  Superior. — Oriyin.  Posterior  aspect  of  the 
subclavian  behind  the  scalenus  anticus  muscle.  Course.  Back- 
wards, and  descends  anterior  to  the  neck  of  the  first  and  second 
ribs,  supplying  usually  tlic  first  and  second  intercostal  spaces. 

5.  Ar.  Transver sails  Humeri.,  or  Supra  Seupulari.s: — Origin. 
Thyroid  axis.  Cour.sr..  It  descends  and  runs  outwards  across 
the  lower  part  of  the  neck,  protected  by  the  clavicle,  and  bound 
down  to  the  subclavius  muscle.  It  clears  the  superior  margin 
of  the  scapula  at  the  supra  scapulary  notch,  and  reaches  the 
dorsal  aspect  of  the  bone  to  supply  parts  about  the  acromion — 
the  supra  spinatus  and  infra  spinatus  muscles. 

G.  Ar.  Tran.sversuli.'i  Colli. — Origin.  Tliyroid  axis.  Course. 
Outward  and  backwards,  crossing  the  scalenus  anticus  and 
brachial  plexus  of  nerves,  about  two  or  three  inches  above  the 
clavicle,  and  supplying  tlie  supei-ficial  parts  of  the  neck  between 
the  sterno-cleido  mastoideus,  and  trapezius  muscles,  and  more 
deep-seated  parts  about  the  basis  of  tlie  scapula. 

7.  Ar.  Cervicalis  Profunda. — Origin.  Sul)clavian  artery,  fre- 
quently beliind  the  scalenus  anticus.  Course.  It  turns  imme- 
diately backwards  to  the  posterior  aspect  of  the  spine,  and 
deep-seatedly  ascends  to  near  the  occiput,  supplying  the  deep- 
seated  muscles  chiefly  upon  the  posterior  part  of  the  neck. 

Arteria  Axillaris. 

Origin.  Continued  from  the  subclavian.  Course.  Commences 
at  the  inferior  margin  of  the  first  rib,  crosses  obliquely  the  ax- 
illa, and  terminates  opposite  the  inferior  margin  of  the  tendon 
of  the  teres  major  muscle. 

Relative  Situation.  In  exposing  this  artery,  the  student,  in  the 
first  place,  should  direct  his  attention  to  the  form  and  boundaries 
of  the  axilla  itself.  The  following  points  should  be  noted — its 
triangitlar  pyramidal  form — its  three  walls.,  the  anterior.,  pos- 
terior., and  internal — its  three  angular  margins,  the  anterior, 
the  posterior,  and  the  external  or  humeral — -its  base,  closed  by  a 
dense  fascia,  and  its  apex,  at  which  the  axillary  artery  enters. 

The  axillary  arter}^  like  the  subclavian,  is  susceptible  of  a 
threefold  division — an  upper,  a  middle,  and  a  lower — the  first 
corresponding  with  the  space  between  the  lower  margin  of  the 
first  rib  and  superior  margin  of  the  pectoralis  minor  muscle — the 
second  with  the  breadth  of  the  pectoralis  minor  as  it  crosses  the 
artery — and  the  third  witli  the  space  l^etween  tlie  lower  margin 
of  the  pectoralis  minor  and  the  base  of  the  axilla.  Through- 
out the  axilla,  the  artery  is  accompanied  by  the  axillary 
plexus  of  nerves  and  axillary  veins ;  but  a  different  rela- 
tionship exists  between  them  in  each  of  tlie  three  divisions. 
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Superiorly.  The  plexus  is  above  and  to  tlie  acromion  side  of 
the  artery— m  the  middle  tlie  artery  transfixes  the  plexus,  and 
IS  consequently  surrounded  by  it ;  and  in  the  lower  third  the 
nerves  from  the  plexus  run  collaterally  with  the  vessel  -—the 
median  nerve  in  front,  the  musculo-spiral  and  circumflex 
nerves  behind— the  external  cutaneous  nerve  to  its  outer,  and 
the  internal  cutaneous  and  ulnar  nerves  to  its  inner  side.  '  The 
axillary  vein  along  the  three  divisions  lying  anteriorly  and 
sternally  to  both  artery  and  nerves. 

Branches.  1st,  tboracica  humeraria  vel  acromialis — 2d,  ar- 
teria thoracica  superior— 3d,  thoracica  longior— 4th,  thoracicse 
alares  — 5th,  subscapularis— 6th,  ckcumflexa  anterior— 7th 
circumflexa  posterior.  ' 

1.  ^r.  Thoracica  Acromialis.— Origin.  Axillary  artery  im- 
mediately above  the  superior  margin  of  the  pectoralis  minor 
muscle.  Course.  It  juts  forward  like  an  axis,  and  divides  into 
branches  which  supply  the  walls  of  the  chest,  the  pectoral 
muscles,  the  parts  about  the  acromion  and  deltoid  muscle 

2.  Ar.  Thoracica  Superior.— Origin.  Varies  much  in  different 
subjects— usually  immediately  below  the  origin  of  the  former 
Course.  A  small  branch  that  inclines  forwards  and  inwards  to 
the  pectoral  muscles,  and  upper  part  of  the  thoracic  walls. 

•     /.u  ^''"■"'''■^^  Longior.— Origin.  Opposite  the  lower  mar- 
*jifP^f  Borahs  minor  muscle.    Course.  Descends  upon  the 
xvalls  of  the  thorax,  between  the  pectoralis  major  and  serratus 
anticus  muscles,  nearly  to  the  base  of  the  thorax,  supplvingthe 
lateral  parts  of  the  thorax  superficially  and  deep-seatedly. 

f''-'       '"ffif  {laris-0rigi7i.    The  most  irregular  and 
uncertam  of  all  the  branches  of  the  axillary.    When  it  arises 
as  a  distmct  branch,  it  proceeds  from  about  the  middle  part  of 
ll'^'^^^'-y^'^^'V^o^oss  the  axiUa,  dividing  mto  branches  that 
r  branches  proceed  to  the  axillary 

glands  and  part  of  the  walls  of  the  axilla. 

5.  Ar  Subscapularis.— Origin.  Opposite  the  neck  of  the  sca- 
pula. Course.  Extends  along  the  inferior  margin  of  the  sub- 
scapularis muscle,  and  supplies  parts  upon  the  dorsal  aspect  ot 

m.erior  angle  of  the  scapula-the  latissimus  dorsi  and  serratus 
major  anticus  muscle. 

nJiu'^'''  ^'"'^"'"-f^f"  Posterior.-Origin.  Posterior  part  of  the 
Cw7'  SI  f  m'^ediately  below  the  arteria  subscapularis. 

aS  .nd  r  r^'^^^'^'^f^''  immediately  leaves  the 
axilla,  and  encircling  the  neck  of  the  humerus,  is  lost  upon 
the  inner  surface  of  the  deltoid  muscle  ^ 

artl'rv  «  ,^;.7""'-^^^«  f  "<«-!or--^^^^^*"-  Front  of  the  axillary 
^ery,  a  httle  below  the  origin  of  the  foi-mer  vessel.  Coursl 
Outwards  and  forwards  close  to  the  humems,  round  which  it 
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bends  to  the  innei'  surface  of  tlie  deltoid  muscle,  which  it  sup- 
plies; as  also  the  muscles  and  nerves  under  which  it  passes,  and 
tlie  internal  parts  of  the  shoulder  joint. 

Arteria  Humeralis. 

Origin. — Continued  from  the  lower  extremity  of  the  axillary 
artery.  Course.  Obliquely  downwards  and  forwards  along  the 
inner  side  of  the  upper  ai  m,  as  far  as  the  bend  of  the  elbow, 
Avhere  it  terminates,  Ijy  dividing  into  the  radial  and  ulnar  arte- 
ries. Anteriorly  covered  by  the  skin,  fascia,  coraco-brachialis 
muscle,  the  inner  margin  of  the  biceps,  and  at  the  bend 
of  the  elbow,  by  the  aponeurosis  of  the  biceps,  and  super- 
ficial veins,  and  by  the  pronator  teres  muscles.  Posteriorly. 
Resting  upon  the  triceps,  tendinous  insertion  of  the  coraco-bra- 
chialis, and  the  brachialis  internus  muscle.  The  artery  is  still 
farther  accompanied  by  its  two  venie  comites,  and  by  the  me- 
dian and  internal  cutaneous  nerves,  and  sometimes  also,  and 
more  superficially,  by  the  basilic  vein.  At  the  superior  part  of 
the  artery,  the  external  cutaneous  nerve  also  lies  to  its  outer- 
side,  the  ulnar  nerve  to  its  inner  side,  and  the  musculo-spi- 
ral  nerve  to  its  posterior  aspect. 

1.  Ar.  Profunda  Superior. — Origin.  Posterior  aspect  of  the 
humeral  aspect,  below  the  insertion  of  the  teres  major  muscle. 
Course,  downwards  and  backwards,  for  someway  betwixt 
the  long  head  of  the  triceps  and  the  humerus ;  it  then  takes 
a  spiral  course  outwards  behind  the  bone,  and  reaches  the  ra- 
dial side  of  the  elbow-joint.  It  supplies  the  triceps  coraco- 
brachialis,  elbow-joint,  and  anastomosis,  with  the  recurrent 
branch  of  the  radial  artery. 

2.  Ar.  Profunda  Inferior.  Origin  Humeral  artery  opposite 
the  insertion  of  the  coraco-brachialis,  muscle.  It  extends  along 
the  inner  side  of  the  humeral  artery  to  the  depression  be- 
tween the  internal  condyle  of  the  humerus  and  olecranon,  where 
it  inosculates  with  the  posterior  ulnar  recurrent  artery,  and 
supplies  in  its  course  the  third  head  of  the  triceps— the  brachi- 
alis anterior,  and  the  integuments. 

3.  Ar.  Anastomot  icaMagna.— Origin.  From  the  humeral  artery 
about  two  or  three  fingers'  breadth  above  the  elbow.  Course. 
Crosses  the  brachialis  anterior  muscle,  in  the  direction  of  the 
condyle  of  the  humerus,  pierces  the  inter-muscular  septum,  and 
at  the  posterior  part  of  the  intemal  condyle  anastomosis,  with 
tlie  profunda  inferior  and  ulnar  recurrent. 

Arteria  Radialis. 
Origin.  From  the  lower  extremity  of  the  humeral  artery. 
Course.  Along  the  anterior  and  radial  part  of  the  fore-arm,  trom 
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the  bend  of  the  elbow  to  the  carpus.  It  passes  them  by  the  ra- 
dial side  of  the  wrist-joint,  to  the  dorsal  aspect  of  the  hand,  and 
reaches  the  cleft  between  the  metacarpal  bone  of  the  tlmmb 
and  fore  finger,  where  it  sinks  into  the  palm,  to  form  the  deep- 
seated  palmar  arch. 

Relative  situation.  1st,  in  the  fu)-e  arm.  It  descends  at  first 
deep-seatedly,  between  the  pronator  teres  and  supinator  longus, 
and  in  the  middle  and  lower  part  of  its  course,  it  lies  more  su- 
perficially between  the  supinator  longus  and  flexor  carpi  radi- 
alis,  accompanied  by  its  venic  comites  and  the  radial  nerve,  and  at 
the  wrist  is  covered  only  by  the  skin  and  fascia  of  the  fore  arm. 
Posteriorly,  the  artery,  as  it  descends,  is  in  succession  in  contact 
with  the  following  parts  : — the  tendon  of  the  biceps,  branches 
of  the  musculo-spii-al  nerve,  the  supinator  brevis  muscle,  ten- 
don of  the  pronator  teres,  radial  origin  of  the  flexor  sublimis, 
flexor  pollicis,  pronator  quadratus,  and  inferior  extremity  of 
the  radius — 2d,  on  the  carpus.  As  the  artery  turns  round  the 
carpus,  it  lies  on  the  external  lateral  ligament  of  the  wrist-joint, 
and  head  of  the  first  metacarpal  bone,  and  is  covered  by  the 
skin,  fascia,  and  the  extensor  muscles  of  the  thumb — 8d,  In  the 
palm.  It  takes  the  name  of  palmaris  profunda,  and  lies  behind 
the  tendons  of  the  long  flexors  and  lumbricales,  crossing  the 
upper  extremity  of  the  metacarpal  bones,  and  at  the  ulnar  edge 
of  the  hand  anastomosing  with  a  branch  of  the  ulnar  artery. 
Branches:  1st,  recurrens  radialis — 2d,  superficialis  vols — 3d, 
dorsalis  radialis — ith,  dorsalis  carpi — 5th,  dorsalis  metacarpi — 
6th,  dorsalis  pollicis — 7th,  palmaris  profunda. 

1.  Recurrens  Radialis.  Origin.  At  the  upper  part  of  the  ra- 
dial artery.  Course.  The  vessel  runs  first  outwards,  then  turns 
upwards  upon  the  supinator  brevis  muscle,  and  ascends  anterior 
to  the  external  condyle  of  the  humerus,  between  the  supinator 
longus  and  brachialis  anterior  muscles,  supplying  the  parts 
about  the  radial  side  of  the  elbow-joint. 

2.  Ar.  Superficialis  Voice. — Origin.  A  small  branch  that 
stretches  from  the  radial  artery  near  the  wrist,  over  the  annu- 
lar ligament  of  the  carpus,  and  origin  of  the  small  muscles  of 
the  thumb  to  the  palm,  where  it  usually  joins  the  superficial 
palmar  arch. 

3.  Ar.  Anterior  Carpi  Radialis.  A  very  small  branch  that 
stretches  across  the  lower  extremity  of  the  radius,  under  the 
flexor  muscles,  and  supplies  the  anterior  part  of  the  carpus  and 
palmar  interosseous  muscles. 

4.  Ar.  TJor.mlis  Carpi  Radialis.  A  pretty  regular  branch 
that  crosses  the  dorsal  aspect  of  the  carpus  under  the  exterior 
tendons,  and  supplies  the  carpal  bones  and  articulations. 

5.  Ar.  Dorsalis  Pollicis.  Usually  two  small  branches  that 
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run  along  the  dorsal  aspect  of  the  thumb,  the  one  aloni?  its  ra- 
dial, and  the  other  along  its  ulnar  edge. 

6.  At:  Magna  Pollicis.  A  large  vessel  that  descends  by  the 
ulnar  side  of  the  metacarpal  bone  of  the  thumb,  and  then  di- 
vides into  two  branches,  that  coast  the  radial  and  ulnar  mar- 
gins ot  the  first  and  second  bone  of  the  thumb,  and  anastomose 
at  the  inferior  extremity  of  the  last  or  distal  bone. 

7-  Ar.  Radialis  Indicis.  A  branch  that  corresponds  with  the 
radial  edge  of  the  index  finger. 

Arteria  Ulnaris. 

Origin.  Lower  extremity  of  the  humeral  artery.  Course. 
Along  the  anterior  and  ulnar  part  of  the  fore-ai-m  from  the  bend 
of  the  elbow  to  the  palm  of  the  hand  and  fingers.  Relative  Si- 
tuation. In  the  superior  third  of  the  fore-arm,  it  is  covered  by 
the  skin,  fascia,  pronator  teres,  flexor  carpi  radialis,  palmaris 
longus  and  flexor  sublimis  muscles  and  median  nerve.  In  the 
two  inferior  thirds  of  the  fore-arm  it  lies  more  supei-ficially,  but 
under  the  protection  of  the  flexor  carpi  ulnaris  muscle  which 
overlaps  it,  and  in  company  with  its  venae  comites  and  ulnar 
nerve.  It  passes  into  the  hand  by  the  side  of  the  os  pisiforme, 
and  descends  behind  the  palmaris  brevis  muscle,  and  palmar 
aponeurosis,  foi-mmg  the  supei-ficial  palmar  arch,  from  which 
the  fingers  are  supplied  by  branches,  which  descend  on  their 
radial  and  ulnar  edges.  Branches.  1st,  recurrens  ulnaris  an- 
terior—2d,  recurrens  ulnaris  posterior — 3d,  interossea — 4th, 
anterior  carpi — 5th,  posterior  carpi — 6th,  conimunicans— 7th, 
palmaris  superficialis.  , 

1.  Ar.  Recurrens  Anterior. — Origin.  About  an  inch  below 
the  origin  of  the  ulnar  artery,  sometimes  in  common  with  the 
next  branch.  Course.  It  passes  upwards  behind  the  pronator 
teres  muscle  to  the  anterior  surface  of  the  elbow  joint,  and  to 
the  brachialis  anterior  muscle,  on  all  of  which  it  ramifies. 

2.  Ar.  Recurrens  Posterior.  A  larger  and  more  unportaiit  ar- 
tery than  the  anterior,  and  which  turns  upwards  behind  the 
flexor  carpi  ulnaris  in  contact  with  the  ulnar  nerve — passes 
betwixt  the  origins  of  the  flexor  carpi  ulnaris,  reaches  tlie  lower 
part  of  the  triceps  muscle,  and  supplies  in  its  course  the  parts 
about  the  inner  side  of  the  elbow  joint  both  superficially  and  in 
the  inferior  of  the  joint 

3.  Ar.  Interossea. — Origin.  Nearly  opposite  the  superior  marr 
gin  of  the  interosseous  ligament.  Course.  The  largest  branch 
of  the  ulnar  proceeds  backward  till  it  reaches  the  interosseous 
ligament,  and  descends  upon  its  anterior  surface  as  far  as  the 
pronator  quadratus  muscle.  Passing  behind  that  muscle,  it 
pierces  the  interosseous  ligament,  and  tenninates  on  the  dorsal 
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asi^cct  of  tlie  hand,  transmitting  brandies  in  its  course  to  the 
anterior  part  of  tlie  elbow  joint,  to  the  posterior  part  of  that 
joint,  to  tile  posterior  muscles  generally  of  the  fore-arm,  and  to 
the  anterior  as  well  as  posterior  parts  of  the  hand. 

4.  Ar.  Carjji  Ulnar  is  Anterior.  ")  Branches  similar  to  these 


and  with  which  they  anastomose. 

6.  Ar.  C'ommunicans.  Passes  backwards  from  the  ulnar  be- 
low the  OS  pisiForme  and  between  the  flexor  brevis  and  ab- 
ductor minimi  digiti  muscles,  and  anastomoses  with  the  radial, 
and  assists  in  forming  the  deep  palmar  arch. 

7.  Ar.  Palmar  is  Sujierficialis.  When  the  ulnar  artery  reaches 
the  palm,  it  forms  an  arch,  the  convexity  of  which  is  turned 
forwards,  and  from  which  small  branches  proceed  to  superficial 
and  deep-seated  parts  in  the  palm  of  the  hand;  and  larger 
branches  to  the  fingers,  each  finger  being  supplied  by  two 
branches,  one  extending  along  its  radial  and  another  along  its 
ulnar  side,  and  anastomosing  freely  at  the  point  of  the  fingers. 

II.— DESCENDING  THORACIC  AORTA  AND  ITS  BRANCHES. 

The  descending  thoracic  aorta  extends  from  the  fourth  dorsal 
vertebra  to  the  diaphragm,  and  its  relationship  to  the  bodies  of 
the  vertebra;  along  which  it  passes,  and  the  organs  in  the  pos- 
terior mediastinal  space  in  which  it  lies,  should  be  particularly 
observed  by  the  student.  The  following  particulars  should  be 
noted — 1st,  its  great  size — 2d,  its  obliquity  from  above  down- 
wards, and  from  left  to  right— 3d,  its  contiguity  to  the  verte- 
bral column,  to  the  vena  azygos  and  thoracic  duct,  and  to  the 
oesophagus  and  pneumogastric  nerves — ith,  its  exit  from  the 
thorax  between  the  crura  of  the  diaphragm. 

The  branches  that  arise  from  this  division  of  the  aorta  are 
small — some  of  them  arising  from  the  anterior  and  others  from 
the  posterior,  as  part  of  the  great  trunk  :  the  anterior  branches 
supplying  the  lungs  and  oesophagus  chiefly,  and  the  posterior 
branches  the  spine,  the  intercostal  spaces  and  thoracic  walls 
generally.  The  relationship  which  the  intercostal  arteries  bear 
to  the  inferior  margin  of  the  ribs  is  a  point  of  practical  import. 

The  branches  of  the  ascending  aorta  are  usually  found  arising 
in  the  following  manner: — 

1.  Arteria  BroncJiialis  Superior. — Origin.  Anterior  aspect  of 
the  aorta,  usually  opposite  the  fourth  or  fifth  dorsal  vertebra. 
Course.  Stretches  forward  in  the  posterior  mediastinal  space  to 
the  root  of  the  lungs,  to  ramify  upon  these  organs. 

2.  Arteria  Bronchialis  Inferior.— Origin.  Anterior  aspect  of 
the  aorta  below  the  origin  of  the  former  artery.  Course.  Simi- 
lar to  the  former. 

3.  Arterice  (Esophagea. — Numhei:  From  two  to  six.  Origin 
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Anterior  asi^ect  of  the  aorta.  Course.  They  run  for  a  little  way, 
and  ramify  on  the  oesophagus. 

4.  ArtericB  Posteriores  Mediastini. — Number.  Various.  Ori- 
gin. Anterior  part  of  the  aorta.  These  vessels  are  small  and 
chiefly  supply  the  vessels  and  cellular  membrane  of  the  poste- 
rior mediastinum. 

6.  Arterice  Intercostales  Inferiores. — Number.  From  eifht  to 
ten  on  each  side.  Origin.  Posterior  part  of  the  aorta.  Course. 
Transversely  to  the  lateral  part  of  the  vertebral  column  and  to 
the  eight  or  ten  inferior  intercostal  spaces  v?hich  they  supply. 

III.— ABDOMINAL  AORTA  AND  ITS  BRANCHES. 

This  division  of  the  aorta  stretches  from  the  junction  of  the 
crura  diaphragmatis,  opposite  the  superior  margin  of  the  first 
lumbar  vertebra,  to  the  junction  of  the  fourth  and  fifth  lumbar 
yertebrse,  where  it  usually  bifurcates  into  the  two  common 
iliac  arteries:  the  arteries  of  the  inferior  extremities.  After  the 
intestines  have  been  removed,  the  size  and  curvilinear  direction 
of  this  portion  of  the  aorta  should  be  observed,  and  its  relation- 
ship to  the  stomach,  solar  plexus  of  nerves,  pancreas,  duodenum, 
vena  portae,  and  transverse  position  of  the  colon,  all  of  which 
cross  the  vessel,  and  should  be  particularly  noted ;  and  also  to 
the  vena  cava  inferior  and  sympathetic  nerves  which  run  pa- 
rallel with  it. 

The  branches  of  the  abdominal  aorta  may  be  variously  ar- 
ranged, 1st,  into  tliose  branches  that  supply  the  abdominal 
viscera  and  those  that  supply  the  abdominal  walls ;  or,  2d,  into 
those  that  are  found  to  arise  from  the  anterior  aspect  of  the 
aorta,  those  from  the  lateral  aspect,  and  those  from  the  pos- 
terior;  or,  3d,  the  order  in  which  they  arise  in  immediate 
succession  from  above  downwards,  as  in  the  following  notifi- 
cation : — 

1st,  Arteria  phrenica — 2d,  axis  creliaca — .3d,  arteria  mesen- 
terica  superior — 4th,  arterioe  capsulares — 5  th,  arteria  renal es— 
6th,  arterise  spermaticfE — 7th,  arteria  mesenterica  inferior — 8th. 
arteriffi  lumbales — 9th,  arteria  sacri  media. 

1.  Arteria  Phrenica  CDextra  and  Sinistra  J. — Origin.  Anterior 
part  of  the  aorta  immediately  above  the  coeliac  axis.  Course. 
The  phrenica  dextra  crosses  the  right  cms  of  the  diaphragm, 
and  ramifies  on  the  corresponding  half  of  that  muscle — the 
phrenica  sinistra  crosses  the  left  crus,  and  is  confined  to  the  left 
side  of  the  same  muscle. 

2.  Axis  Cceliaca. — Origin.  Anterior  aspect  of  the  abdominal 
aorta,  opposite  the  lower  margin  of  the  last  dorsal  vertebra. 
Course.  It  juts  forwards  about  half  an  inch,  when  it  divides  into 
three  branches — 1st,  arteria  gastrica — 2d,  arteria  hepatica — 8d, 
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arteria  splenica,  oi*  branches  that  supply  respectively  the  sto- 
mach, liver,  and  spleen. 

1.  Arteria  Gastrica, 

Origin.  From  the  coeliac  axis.  Course.  Along  the  small 
curvature  of  the  stomach,  from  the  oesophageal  orifice  to  the 
pylorus. 

2.  Arteria  Hepatica. 

Origin.  From  the  coeliac  axis.  Course.  Transversely  to  the 
right  side,  as  far  as  the  transverse  fissure  of  the  liver,  into  which 
it  enters,  and  in  its  course  transmits  branches  that  supply  the 
pyloric  extremity  of  the  stomach,  the  duodenum,  pancreas, 
the  right  half  of  the  great  curvature  of  the  stomach,  and  cor- 
responding part  of  the  great  omentum,  and  gall-bladder  as  well 
as  the  liver. 

8.  Arteria  Splenica. 

Origin.  Coeliac  axis.  Course.  Transversely  to  the  left  side 
along  the  superior  margin  of  the  pancreas,  as  far  as  the  spleen 
which  it  enters,  and  supplies  in  succession  the  pancreas,  the 
splenic  extremity  of  the  stomach,  the  spleen,  the  left  half  of 
the  great  curvature  of  the  stomach,  and  corresponding  part  of 
the  omentum. 

3.  Arteria  Mesenterica  Superior. — Origin.  Anterior  aspect  of 
the  aorta,  a  little  below  the  coeliac  artery.  Course.  It  descends 
between  the  laminte  of  the  mesentery  as  far  as  the  right  iliac 
region,  in  its  course  transmitting  branches  to  the  left  side,  that 
supply  the  jejunum  and  ilion ;  and  to  the  right  side,  that  sup- 
ply the  tube  at  the  junction  of  the  ilion  and  colon — the  right 
side  of  the  colon,  and  the  transverse  portion  of  the  colon. 

4.  Arteria  Capsular es. — Number.  One  or  more  on  each  side. 
Origin.  Lateral  parts  of  the  aorta  opposite  the  superior  mesen- 
teric artery.  Course.  Obliquely  upwards  and  outwards  to  the 
renal  capsules,  and  surrounding  cellular  membrane. 

6.  Arteries  Renales: — Number.  Usually  two,  one  on  each  side. 
Origin.  Lateral  and  anterior  part  of  the  aorta,  a  little  below  the 
origin  of  the  superior  mesenteric.  Course.  Each  artery  runs 
obliquely  downwards,  and  transversely  to  the  Iddney  in  which 
it  ramifies. 

6.  Arteria  Spermatica.— Number.  Two,  one  for  each  side. 
Origin.  Anterior  part  of  the  aorta  below  the  emulgent.  Course. 
In  the  male,  each  artery  runs  obliquely  downwards  and  out- 
wards, to  the  ingumal  canal,  through  which  it  passes,  and 
descends  along  the  spermatic  cord  to  the  tetticle.  In  the  fe- 
male the  arteries  descend  to  the  ovaries. 

7.  Arteria  Mesenterica  Inferior.— Origin.  Anterior  part  of 
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the  aorta,  cabout  an  inch  above  its  bifurcation.  Course.  Ob- 
liquely downwards  and  outwards,  to  the  left  iliac  region,  when 
It  supplies  the  left  side  of  the  colon,  the  sigmoid  flexure  of  the 
colon,  and  the  greatest  part  of  the  rectum. 

8.  ArtericB  Lumhalcs. — Number.  Five  on  each  side.  Orujin. 
Posterior  aspect  of  the  aorta,  opposite  the  lumljar  intervertebral 
ligaments  Course.  Across  to  tlie  lateral  part  of  the  sjiine, 
which  they  supply,  and  to  the  abdominal  muscles  upon  which 
their  principal  branches  terminate. 

9.  Artcriu  Sacri  Media. — Origin.  Posterior  aspect  of  the 
aorta,  a  little  above  its  bifurcation.  Course.  Mesial  line  of  the 
Bacrum,  as  far  as  the  coccyx. 

ARTERIES  OF  THE  INFERIOR  EXTREMITIES.) 

The  arteries  of  the  inferior  extremity  are  branches  of  a  great 
arterial  tube  that  extends  from  the  lower  end  of  the  aorta  to 
the  foot.  The  student  should  first  attend  to  the  course  and 
subdivisions  of  this  central  arterial  pipe,  and  then  to  the 
branches  sent  ofi^  in  succession  from  its  upper  to  its  lower  part, 
where  it  ultimately  terminates  upon  the  extremities  of  the  toes! 

Arteria  Iliaca  Communis  (Dextra  and  Sinistra  J, 

Origin.  The  common  iliac  arteries  result  from  the  bifurcation 
of  the  aoi-ta.  Course.  From  about  the  junction  of  the  fourth 
and  fifth  lumbar  vertebrte,  obliquely  downwards  and  outwards 
to  the  sacro-iliac  symphysis,  wliere  they  divide  into  the  internal 
and  external  iliac  arteries.  Relative  'Situation.  The  two  iliac 
arteries  differ  a  little  in  size  and  relative  situation.  The  right 
iliac  is  larger  than  the  left,  and  crosses  anteriorly  the  left  com- 
mon iliac  vein,  and  the  commencement  of  the  inferior  vena 
cava.  It  is  bounded  on  the  right  side  by  the  coecum,  and  is 
crossed  anteriorly  by  the  ureter,  and  frequently  hy  the  vermi- 
form process  of  the  coecum.  The  left  iliac  descends  with  less 
obliquity  than  the  right,  bounded  behind  and  internally  by  the 
left  common  iliac  vein — on  the  left  side  by  the  sigmoid  flexure 
of  the  colon,  and  crossed  anteriorly  by  the  ureter  and  rectum. 

Arteria  Iliaca  Interna. 

Origin.  Continued  from  the  common  iliac  arteiy.  Course. 
Vertically  into  the  pelvis  anterior  to  the  sacro-iliac  junction,  as 
far  as  the  sacro-sciatic  notch.  Relative  Situation.  Bounded  be- 
hind by  the  internal  iliac  vem  and  lumbo-sacral  nerve,  and  an- 
teriorly crossed  by  the  ureter,  and  vas  deferens.  Branches.  1st, 
ilio-lumbalis — 2d,  sacri  lateralis — 3d,  umbilicalis — 4th,  vesi- 
calis — 5th,  htemorrhoidalis  media — 6tli,  obturatoria — 7th,  glu- 
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tea— 8th,  ischiadica— 9th,  pudica  interna ;  and  in  the  female 
the  two  following—]  0th,  uterina— 1 1  th,  vaginalis.  Such  is  the 
manner  in  which  these  vessels  usually  arise ;  but  this  may  be 
still  farther  grouped  into  two  sets— 1st,  internal— and  2d,  ex- 
ternal branches.  The  first  supplying  the  pelvic  viscera  and  the 
inner  parts  cliiefly  of  the  pelvic  walls ;  and  the  secojid  leaving 
the  pelvic  cavity  to  ramify  upon  more  superficial  or  external 
parts.  The  first  five  of  the  arteries  above  enumerated  fall 
under  the  first  class,  the  next  four  under  the  last,  whilst  the 
remaining  two,  existmg  only  in  the  female,  must  be  ranked  of 
course  among  the  internal  branches. 

The  internal  iliac  arteries  differ  most  remarkably  in  the  foetus 
and  adult.  In  the  foetus  they  are  the  vessels  that,  besides  rami- 
tymg  as  m  the  adult,  convey  the  blood  from  the  child  into  the 
placenta  of  the  mother,  and  are  found  to  turn  up  from  the  pelvis 
along  the  side  of  the  bladder  till  they  reach  the  urachus,  along 
which  they  run  to  the  umbilicus,  and  there  forming  a  part  of 
the  umbilical  cord,  they  are  continued  to  the  placenta. 

Arteria  Iliaca  Externa. 

Origin.  Continued  from  the  lower  extremity  of  the  common 
oliac.  Course.  Outwards  and  downwards,  to  the  middle  of 
Poupart's  ligament,  when  it  becomes  the  common  femoral  ar- 
tery. Relative  Situation.  When  the  abdominal  walls  and  vis- 
cera ai-e  removed,  the  artery  is  seen  to  descend  by  the  inner 
side  oi  the  psoas  magnus  muscle,  covered  by  the  peritoneum 
and  a  thin  process  of  the  fascia  iliaca,  and  bounded  on  the  pubic 
side  by  the  external  iliac  vein.  Near  Poupart's  ligament  the 
artery  IS  bounded  posteriorly  by  the  psoas  magnus  muscle  and 
fascia  ihaca.     Branches.  1st,  epigastrica— 2d,  circumflexa  ilii. 

1.  Ar.  Epigastrica.— Origin.  Inner  side  of  the  external  iliac, 
usually  a  little  way  above  Poupart's  ligament.  Course.  Turns 
up  behind  Ponparts  ligament,  and  ascends  upon  the  abdominal 
waUs— runs  upwards  and  inwards  by  the  pubic  side  of  the  in- 
ternal inguinal  opening  to  the  posterior  surface  of  the  rectus 
muscle,  on  which  it  ascends  as  far  as  the  umbilicus,  supplying 
in  Its  course  the  spermatic  cord,  the  abdominal  walls  and  anas- 
tomosis with  the  internal  mammary  artery. 

2  Ar.  Circumflexa  Ilii.— Origin.  Anterior  and  external  part 
of  the  external  iliac  artery  behind  Poupart's  ligament.  Course. 
Upwards  and  outwards  to  the  anterior  superior  spme  of  the  ili- 
um and  curves  along  the  inner  side  of  the  crest  of  the  ilium 
and  anastomoses  with  branches  of  the  ilio-lumbalis. 

Arteria  Femoralis  Communis. 
Origin.  Continued  from  last  mentioned  artery.    Course.  De- 
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scends  upon  the  gi-oin  for  about  an  inch  and  a  half,  when  it 
divides  into  the  internal  or  deep,  and  external  or  superficial  fe- 
moral. Relative  Situation.  This  vessel  lies  in  a  triangular  space 
formed  by  the  divarication  superiorly  of  the  pectineus  and  iliaeus 
internus  muscles,  bounded  posteriorly  by  the  psoas  magnus 
muscle,  accompanied  by  the  femoral  vein,  which  lies  upon  its 
inner  or  pubic  side,  and  by  the  anterior  crural  nerve  upon  its 
iliac  side,  the  nerve  usually  somewhat  sunk  between  the  psoas 
magnus  and  iliaeus  muscles,  and  the  vessel  covered  by  the  skin, 
fascia  superficialis,  fascia  cribriformis,  glands,  and  part  of  the 
fascia  lata  and  sheath  of  the  femoral  vessels.  Branches.  1st, 
epigastrica  superficialis — 2d,  pudicse  extern® — 8d,  circumflexa 
illi  superficialis. 

1.  Ar.  Tegumeritosa  Abdominis.,  or  Epigastrica  Superficialis. 
— Origin.  About  an  inch  below  Poupart's  ligament.  Course. 
Pierces  the  fascia  lata,  and  ascends  upon  the  abdominal  walls 
embedded  in  the  superficial  fascia,  and  parallel  with  the  inter- 
nal epigastric,  and  supplying  chiefly  the  integuments. 

2.  Ar.  PudiccB.  Usually  two  small  branches  that  arise  below, 
and  near  the  origin  of  the  former  vessel  that  stretch  across  to 
the  pubes  and  external  organs  of  generation. 

8.  Ar.  Circumflexa  Ilii  Superficialis. — Origin.  Immediately 
below  the  former,  and  frequently  very  small.  Course.  Nearly 
parallel  to  Poupart's  ligament,  in  the  direction  of  the  spine  of 
the  ilium,  near  which  it  terminates  upon  the  integuments. 

Arteria  Femoralis  Interna  vel  Profunda, 

Origin.  Lower  extremity  of  the  common  femoral  artery. 
Course.  From  its  origin  it  runs  obliquely  downwards  and  back- 
wards between  the  adductor  muscles  of  the  thigh  and  the  vas- 
tus internus  as  far  as  the  middle  of  the  femur.  Relative  Situa- 
tion. From  its  origin  it  turns  rather  to  the  external  or  iliac  side 
of  the  common  femoral,  then  inwards  towards  the  femur, 
and  descends  behind  and  parallel  with  the  superficial  femoral, 
but  at  a  distance  from  it.  Branches.  1st,  circumflexa  externa 
— 2d,  circumflexa  interna — 3d,  perforans  prima — ith,  perforans 
secimda — 5th,  perforans  tertia. 

1.  Ar.  Circumflexa  Externa. — Origin.  External  aspect  of  the 
profunda,  near  the  origin  of  that  vessel.  Course.  The  trunk  of 
the  vessel,  which  is  short,  runs  outwards,  and  soon  divides  into 
branches  that  take  three  different  directions,  some  ascending  to 
the  gluteal  region,  others  bend  round  the  upper  part  of  the 
shaft  of  the  thigh,  among  the  deep-seated  muscles,  and  some  of 
the  larger  branches  descend  to  the  outer  part  of  the  knee,  and 
inosculate  with  branches  of  the  popliteal  artery. 

2.  Ar.  Circumflexa  Interna. — Origin.  Posterior  aspect  of  the 
profunda,  generally  opposite  or  near  the  origui  of  the  external 
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circumflex.  Course.  Backwavtls  and  inwards  above  the  tro- 
chanter minor  to  supplj^  the  hip  joint  and  muscles  of  the  upper, 
internal,  and  posterior  part  of  the  thigJi. 

3.  Ar.  Perjorans  Prima. — Origin.  Nearly  opposite  the  tro- 
chanter minor.  Course.  Backwards  between  the  tendons  of  the 
pectineus  and  abductor  brevis,  then  perforates  the  abductor 
magnus  muscle,  and  supplies  the  gluteus  maximus  and  upper 
part  of  the  hamstring  muscles. 

4.  Ar.  Perforans  Secunda.  The  principal  perforating  artery — 
passes  deep  among  the  muscles  of  the  thigh,  and  piercing  in 
succession  the  abductor  brevis  and  magnus  muscles,  ramifies 
chiefly  upon  the  hamstrings. 

5.  Ar.  Perforans  Tertia. — Origin.  About  the  middle  thkd  of 
the  thigh.  Course.  Passes  backward,  perforates  the  abductor 
magnus  muscle,  and  assists  the  other  perforating  branches  in 
supplying  the  muscles  on  the  posterior  part  of  the  thigh. 

Arteria  Femoralis  Externa  vel  Superficialis. 

Origin.  Continued  from  the  common  femoral  artery.  Course. 
Along  the  anterior  and  internal  part  of  the  thigh,  from  the 
point  where  the  profunda  is  given  off",  to  the  canal  in  the  ad- 
ductor muscles  through  which  it  passes,  when  it  takes  the  name 
of  popliteal.  Relative  Situation.  This  is  the  most  hnportant 
vessel  of  the  limb,  and  its  course  and  relations  demand  the  most 
careful  examination  of  the  student.  In  the  dissection  of  this 
vessel,  the  skin,  superficial  fascia  and  fascia  lata,  and  inguinal 
glands,  should  be  removed  from  the  two  superior  thirds  of  the 
anterior  and  inner  parts  of  the  thigh,  and  the  superficial  muscles 
cleaned  but  not  raised.  The  following  points  will  then  require 
to  be  studied  : — 1st,  The  triangular  space  corresponding  with 
the  upper  third  of  the  thigh,  hounded  on  the  outer  side  by  the 
sartorius ;  on  the  inner  by  the  adductor  longus — the  base  of 
the  triangle  formed  by  Poupart's  ligament,  and  the  apex  by  the 
crossing  of  the  sartorius  and  adductor  longus.  2d,  The  ex- 
posed condition  of  the  artery  in  this  space,  and  its  relationship 
to  the  common  femoral  artery,  which  is  continuous  with  it  su- 
periorly, as  well  as  with  the  profunda  which  lies  behind  it,  but 
deep-seatedly.  .3d,  Its  relationship  to  the  superficial  femoral  vein' 
which  lies  immediately  behind  and  in  contact  with  the  artery 
— to  the  branches  of  the  anterior  crural  nerve  that  descends  ex- 
ternally to  its  sheath — and  to  the  nervus  saphenus  that  pene- 
trates the  sheath  near  the  apex  of  this  space,  and  descends  in 
contact  with  the  artery.  4th,  The  relations  of  the  arteiy  in 
the  middle  third  of  the  thigh,  where  it  is  covered  by  the  skin, 
superficial  fascia,  fascia  lata,  sartorius  muscle,  deep-seated 
fascia,  and  sheath — lodged  in  a  deep  groove,  and  accompanied  by 
the  femoral  vein  and  nervus  saphenus.   5th,  The  transit  of  the 
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ti!eZ^.  tin.  ^^'^  ""'^'^^•^  ^^^^  the  inferior  third  of 

the  tlugli  through  a  canal— tlie  structure  of  which  should  be 

Ws'^dT^:^'*;  the  popliteal  space.  Branches  1st  ^^nscZ 
laies — 2d,  anastomotica  magna. 

1.  Ar.  Musculares.  Numerous  but  generally  small  and  irre- 
gular branches  that  supply  the  sartorius  and  other  muscles  on 
the  anterior  part  of  the  thigh. 

2.  Ao'.  Anastomotica  Magna.  When  the  femoral  is  about  to 
enter  the  canal  in  the  triceps  muscle,  this  branch  is  sent  off 
and  descends  to  the  inner  side  of  the  knee,  and  inosculates 
ireeJy  with  the  internal  articular  arteries. 

Arteria  Poplitea. 

Origin.  Continued  from  the  superficial  femoral  artery.  Course 
Along  the  lower  thii-d  of  the  posterior  surface  of  the  femur,  and 
upper  fourth  of  the  posterior  surface  of  the  tibia.  It  divides 
into  the  anterior  and  posterior  tibial  arteries.  Belutive  Situa- 
tion. Ihe  popliteal  space  or  ham  through  which  this  artery 
passes,  is  situated  behind  the  knee  joint,extending  upwards  upon 
the  femur,  between  the  hamstring  muscles  and  a  little  down- 
wards upon  the  tibia,  between  the  two  heads  of  the  gastroc- 
nemius muscle.  Its  walls  and  boundaries  requu-e  the  parti- 
cular examination  of  the  student.  In  descending  tlirough  this 
space,  the  artery  is  bounded  before  by  the  lower  part  of  femur— 
by  posterior  surface  of  the  knee-joint  and  popliteus  muscle— 
behind  by  the  skin,  superficial  fascia,  fascia  lata,  semimembrano- 
sus muscle  superiorly,  and  gastrocnemius  externus  inferiorly; — 
on  the  tibial  side  by  the  semitendinosus,  semunembranosus,  and 
inner  head  of  gastrocnemius  -—on  the  fibular  side  by  the  triceps, 
outer  head  of  gastrocnemius  and  plantaris.  The  separation  of 
the  outer  and  inner  hamstrings  at  the  knee,  and  of  the  origins 
of  the  gastrocnemius  muscle,  forms  a  deep  space  behind  the 
knee  joint,  in  which  the  artery  is  found,  accompanied  by  the 
popliteal  vein  and  branches  of  the  great  sacro-sciatic  nerve. 
These  nerves  called  the  external  and  internal  popliteal,  lie  im- 
mediately under  the  fascia,  the  vein  next  and  most  deep-seat- 
edly  the  artery.  Branches.  1st,  articularis  superior  externa — 
2d,  articularis  superior  interna — 3d,  articularis  media — 4th,  ar- 
ticularis inferior  externa — 6th,  articularis  inferior  interna — 6th, 
surales. 

1.  Ar.^  Articularis  Superior  Externa. — Origin.  External  or 
fibular  side  of  the  popliteal.  Course.  Upwards  and  outwards 
above  the  external  condyle  of  the  femur,  turns  round  the  bone, 
and  descends  to  the  patella,  supplying  in  its  course  superficial 
and  deep-seated  parts  of  the  knee  joint. 

2.  Ar.  Articularis  Superior  Interna. — Origin.  Internal  aspect 
of  the  popliteal.    Course.  Inwards  close  to  the  bone,  turns 


THE  AUTEIUES. 


169 


round  above  the  internal  condyle,  and  after  supplying  superfi- 
cial and  deep-seated  parts  of  the  joint,  stretches  to  the  pa- 
tella. 

3.  Ar.  Articularis  Media  or  Azyga. — Origin.  Anterior  aspect 
of  the  popliteal  artery,  generally  opposite  the  bend  of  the  knee. 
Course.  Pierces  the  posterior  ligament,  and  ramifies  upon  the 
internal  parts  of  the  joint. 

4.  Ar.  Articularis  Inferior  Externa. — Origin.  From  the  outer 
side,  of  the  popliteal.  Course.  Passes  directly  outwards  behind 
the  external  lateral  ligament,  immediately  above  the  head  of 
the  fibula,  and  extends  to  the  patella,  and  in  its  course  supplies 
the  joint. 

5.  Ar.  Articularis  Inferior  Interna. — Origin.  External  as- 
pect of  the  popliteal  below  the  origin  of  the  former.  Course. 
Downwards  and  inwards,  turns  round  the  inner  margin  of  the 
tibia,  protected  by  the  internal  lateral  ligament  of  the  knee- 
joint,  then  ascends  to  the  i^atella  and  supplies  muscles,  the  head 
of  the  tibia,  the  ligament  of  the  patella,  and  fi-ont  part  of  the 
joint. 

Arteria  Tibialis  Antica. 

Origin.  From  the  bifurcation  of  the  popliteal  artery.  Course. 
Passes  forward  between  the  fibres  of  the  tibialis  anticus  muscle 
and  above  the  interosseous  ligament,  and  descends  along  the 
anterior  part  of  the  interosseous  ligament  and  tibia,  to  the 
ankle  :  it  is  then  continued  along  the  back  of  the  foot,  to  the 
space  between  the  first  and  second  metatarsal  bones,  when  it 
passes  to  the  sole  of  the  foot,  and  anastomoses  Avith  the  external 
plantar  artery.  Relative  Situation.  In  the  superior  third  of  the 
leg,  the  artery  lies  between  the  tibialis  anticus  and  extensor 
longus  poUicis,  and  at  the  ankle  is  crossed  obliquely  by  the  last 
mentioned  muscle.  Corresponding  with  the  two  superior  thirds 
of  the  leg.,  the  artery  lies  deep,  in  contact  with  the  interosseous 
ligament,  but  becomes  much  more  superficial  upon  the  inferior 
thii-d  of  the  tilua  and  at  the  ankle.  The  artery  throughout 
this  course  is  accompanied  by  two  vena;  comites  and  the  ante- 
rior tibial  nerve.  The  artery  crosses  the  ankle-joint  between 
the  annular  ligament  and  synovial  membrane,  and  stretches  to 
the  first  interosseous  space  over  the  astragalus,  os  naviculare, 
and  internal  cuneiforme  bone,  covered  by  the  skin,  common  in- 
teguments, and  crossed  by  the  internal  tendon  of  the  extensor 
brevis  digitorum  pedis  muscle.  Branches.  1st,  recurrens — 2d, 
malleolaris  interna — 3d,  malleolaris  externa — 4th,  arteria  tarsi 
— 5th,  arteria  metatarsi — 6th,  communicans — 7th,  dorsalis  pol- 
licis  pedis. 

1.  Ar.  Recurrens  Tibialis. — Origin.  At  the  upper  margin  of 
the  interosseous  ligament.    Course.  It  turns  upwai'ds,  passing 
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tlirougli  the  tibialis  anticus  muscle  to  the  knee  and  anastomoses, 
with  articular  branches. 

2.  /«.  7l/«.scH/flre,v.— Numerous  Imt  small  branches,  tliat  sup- 
ply the  muscles  among  which  the  anterior  tibial  artery  descends. 

.3.  Ar.  Malleolaris  Interna.— Oriyin.  About  an  inch  above 
tlie  internal  malleolar  process.  Cour.se.  Downwards  and  in- 
wards to  the  internal  malleolar  process  and  inner  side  of  ankle 

4.  Ar.  Malleolaris  E.vterna.— Origin.   Nearly  opposite  the* 
tormer.  Course.  Extends  to  the  external  malleolar  process,  dose 
to  the  bone,  supplying  the  lower  extremity  of  tibia  and  iibula 
and  external  part  of  the  ankle-joint.  ' 

5.  Ar.  Tarsi.— Origin.  From  the  anterior  tibial  artery  at  the 
OS  nayiculare.  Course.  Obliquely  across  the  tarsus  to  the  fibu- 
lar edge  of  the  foot,  supplying  the  extensor  brevis  digitorum— 
the  bones  and  joints  of  the  tarsus. 

6.  Ar.  Metatarsi.— Origin.  Anterior  tibial  artery,  near  the 
lirst  metatarsal  bone.  Course.  Obliquely  across  the  posterior 
extremities  of  the  metatarsal  bones  to  the  fibular  ed"e  of  the 
foot,  supplying  the  muscles  of  the  2d,  8d,  and  4th  interosseous 
spaces. 

7.  Ar.  Pollicis.— Origin.  From  anterior  tibial,  when  about 
to  pass  into  the  sole  of  the  foot.  Course.  Along  the  first  inter- 
osseous space  to  the  great  toe,  and  part  of  the  second  toe. 


Arteria  Tibialis  Postica. 

'igin.  Continued  from  the  popliteal  artery.    Course.  It  de- 
scends from  opposite  the  inferior  margin  of  the  popliteus  mus- 
cle between  the  superficial  and  deep-seated  posterior  muscles 
of  the  leg  to  the  suiuosity  of  the  os  calcis.    In  the  sole  of  the 
foot  it  terminates  in  the  plantar  arteries,  from  which  the  toes 
are  supplied.    Belative  Situation.   In  its  upper  and  middle 
thirds,  the  artery  is  covered  by  the  gastrocnemius  and  soleus 
muscles,  and  in  the  inferior  third  by  the  integuments  and  su- 
perficial and  deep-seated  fascise  of  the  leg.    As  it  descends,  the 
artery  is  bound  down  by  the  deep-seated  fascia  to  the  following 
parts: — superiorly,  to  the  tibialis  posticus  muscle — in  the 
middle  of  the  leg,  to  the  tlexor  digitorum  communis,  and  near 
the  ankle  to  the  tibia,  where  it  lies  nearlj'-  midway  between 
the  most  prominent  part  of  the  internal  malleolar  process  of 
the  tibia  and  the  tendo  Aehillis.    Branches.  1st,  peronea — 2d, 
nutritia  tibiae — 3d,  plantaris  interna — 4th,  plantaris  externa. 

1.  Ar.  Peronea. — Origin.  From  the  posterior  tibial,  about  an 
inch  below  the  popliteus  muscle.  Course.  This,  the  principal 
branch  of  the  posterior  tibial  artery,  runs  first  oljliquely  down- 
wards and  outwards,  and  then  descends  very  deep-seatedly  by 
the  inner  side  of  the  fibula  to  the  anlde  to  supply  the  anterior 
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part  of  the  ankle  and  dorsum  of  the  foot,  to  the  back  part  also 
of  the  ankle  and  side  of  the  os  calcis. 

2.  A):  Kutritia  Tibire.— Origin.  Variable,  usually  below  the 
origin  of  the  former.  Course.  Descends  upon  the  posterior  sur- 
face of  the  bone — lies  in  a  groove  that  conducts  the  artery  into 
the  interior  of  the  bone,  and  supplies  the  medullary  mem- 
brane. 

3.  Ar.  Plantaris  Interna.  The  smaller  plantar  branch,  that 
extends  along  the  tibial  side  of  the  sole  of  the  foot  to  the  in- 
teguments of  the  great  toe. 

4.  Ar.  Plantaris  Externa.— Origin.  The  continuation  of  the 
posterior  tibial  in  the  sole  of  the  foot.  Course.  Downwards 
outwards,  and  forwards,  as  far  as  the  metatarsal  bone  of  the' 
little  toe,  when  it  turns  inwards  and  upwards  to  the  first  inter- 
osseous space,  and  inosculates  with  the  anterior  tibial.  In  this 
course  it  supplies  muscles  and  integuments  of  the  foot  and  the 
toes,  each  toe  being  supplied  with  two  branches— one  which 
takes  the  tibial,  and  the  other  the  fibular  edge,  and  anastomose 
freely  at  the  extremity  of  the  toe. 
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].— PULMONARY  ARTERY 
11.— AORTA. 


AORTA  DIVIDED  INTO  THKEE  PORTIONS: 

1st,  The  Arch — 2d,  Descending  Thoracic  Portion — 3d,  Abdominal 

Portion. 

I.-ARCH  OF  THE  AORTA: 

From  which  arise, 

1st,  Coronarla  Anterior  Cordis — 2d,  Coronaria  Posterior  Cordis — 3d, 
Arteria  Innominata,  wliicli  divides  into  Carotica  Dextra,  and  Sub- 
clavia  Dextra — 4th,  Carotica  Sinistra — 5th,  Subclavia  Sinistra. 


CAROTICA  DEXTRA  ET  SINISTRA,  OR  PRINCIPAL  ARTERIES  OF  THE 
NECK  AND  HEAD. 


Arterial  Trunks. 
Areh  of  the  Aorta. 


Primary  Branches. 


Secondary  Branches, 


Carotica 
Communis. 
 «  


CaroticaExterna, 
Carotica  Interna. 


Arteria  Carotica  / 
Externa,  \ 


2d,  Ar.  Lingualis. 


\ 


(  1.  Rs.  Hyoideus 

1st,  Ar.  Thyroidea  J  2.'  Ks.  Sterno-mastoideus 

Superior.         J  3.  Ri.  Laryngei 

V  4.  Rs.  Thyroideus 

(  1.  Rs.  Hyoideus 
/  2.  lis.  Dorsalis  Lingua; 
]    3.  Rs.  Sublingualis 
L  4.  Rs.  Raninus 

(  1.  Rs.    Palatinus  Inferi- 
or 

2.  Rs.  Tonsillaris 
3  Ri.  Glandulares 

4.  Rs.  Submentalis 

5.  Ri.  Masseterici 

6.  Rs.  Labii  Inferioris 

7.  Rs.  Coronarius  Infe- 
rior 

8.  Rs. Coronarius  Superior 

9.  Rs.  Buccales 
10.  Ri.  Nasi  Laterales 

.11  Rs.  Angularis  Oculi 


3d.  Ar.  Facialis.  < 
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Arterial  Trunks.        Primary  Branches. 


Secondary  Branches. 


/  4th,  Ar. Occipitalis.  "1 


( 1.  Ri.  Glandiilares 

2.  Rs,  Meningeus  Postc- 
j  rior 
^3.  Ri,  Musculares 


5th,  Ar.Post.  Auris. 


(\.  Ri.  Musculares 
2.  Ri.  Glandulares 
A  3.  Rs.  Stylo-mastoideus  vel 
Tympani 
.4.  Rs.  Auiicularis 


( 1.  Ri.  Intemi 
6th,  Ar.  Pharyngea  J  2.  Ri.  Externi 

Inferior.  "i  3.  Ri.  Nasalis  Postici 

1 4.  Ki.  Meningei 


Art'eria  Carotica 
Externa, 


'1.  Ri.  Parotide! 
2.  Rs.  Transversalis  Fa- 


ith, Ar.Temporalis. 


3.  Rs.  Temporalis  Me- 

dius 

4.  Ri.  Capsulares 

5.  Ri.  Anteriores  Auris 

6.  Rs.  Temporalis  Ante- 

rior 

7.  Rs.  Temporalis  Poste- 

rior 


8th,  Ar.  Maxillaris 
Interna. 


p  2 


(  1.  Rs.  Meningeus  Mag- 
nus 

2.  Maxillaris  Inferior 

3.  Ri.  Temporalis  Pro- 
fundi 

4.  Rs.  Massetericus 
.    5.  Ri.  Pterygoidei 

1    6.  Ri.  Buccales 

7.  Rs.  Alveolaris  Supe- 
rior 

8.  Rs.  Infra  Orbitalis 

9.  Rs.  Palatinus  Supe- 
rior 

LlO.  Rs.  Nasalis 
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Primary  Branches. 


Secondary  Branches. 


Ist.Ar.Receptaculi.  Anteri 
(JZ.  Ki.  Posteri 


rioi'es 
eriores 


2d,  Ar.Ophthalmica.  •< 


Arteria  Carotica  (. 
Interna. 


f  1.  Rs.  Lachrymalis 

■  2.  Rs.  Centralis  Retina; 

3.  Rs.  Supra-Orbitalis 

4.  Ri  Ciliares 

5.  Ri.  Musciilares 

6.  Ri.  Etlimoidales 

7.  Hi.  Palpebrarum 

8.  Ri.  Nasales 
.9.  Ri.  Frontales 


3d,  Ar.  Communi- 
cans  Posterior. 


4th, 


(\.  Rs.  Commiinicans  Ante- 


i.Ar.AnteriorCe-.''      „    i!,"""    .      „  . 
j.gljj.;_  1  i.  Ks.  Corporis  Callosi 

1 3.  Rs.  Prof.  Anterior 

Cl.  Rs.  Choroideus 
\  5th,  Ar.  Media  Ce-  <2.  Rs.  Superficialis 
rebri.  Cs.  Rs.  Profundus 

S0BCL.AVIA  (DEXTR.I  ET  SINISTR.i), 

Commencing  Arteries  of  the  Superior  Extremity. 


( 


1st,  Ar.  Verte- 
bralis,  dextra,  X§ 
and  sinistra.     |  W 


( 1.  Ri.  Spinales 

I  2.  Ri.  Cerebelli  Postici 

3.  Ri.  Cerebelli  Anterio- 

res 

4.  Ri.  Cerebri 


2d,Ar.ThyroideaI 
ferior. 


ArteriaSubclavia 


ia.  \ 


ri.  Rs.  Ascend 
^2.  Rs.Thyroic 
t.  roide.'e 


'1.  Rs.  Ascendens  Colli 

i.Thyroideus  Ar.  Thy- 
lide.T 


3d,  Ar.  Mammaria 
Interna. 


fl.  Ri.  Intercostales  Ante- 
riores 

2.  Ri.  Mediastini— Thy- 

mici 

3.  Rs.  Comes  Nervi  Dia- 

phragmatici 

4.  Rs.  Musculo-Phrenicus 
.5.  Ri.  Abdominales 


y4th,  Ar.lntercostalis 


Superior 


,stalis  Ss! 
C.3-  Ri. 


1.  Rs.  Spinalis 
Dorsalis 
Intercostales 
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Arterial  Triinfs. 


Primary  Branches. 


Secondary  Branches. 


Arteria  Subclayia  < 


5th,  Ar.  Transversa- 
lis  Cervicis. 


1.  Rs.  Cervicalis  Super- 

ficial is 

2.  Rs.  Scapularis  Post. 


(  1.  Rs.  Acromialis  Supo- 
Gth,  Ar.  Transversa-  J  rior 

lis  Humeri         i  2.  Rs:  Supra  Spinatus 


3.  Rs.  Infra  Spinatus 


7th,    Cervicalis  Pro-  ^  1.  Ri.  Ascendentes 
funda  •     C  2.  Ri,  Descendent^es 


Arteria  Axillaris  < 


f  1st,     Ar.  Thoracica 
Humeraria  vel 
Acromialis 
2d,  Ar.  Thoracica  Su- 
perior 
3d,    Ar.  Thoracica 

Longior 
4th,     Ar.  Thoracica 
Alaris 

5th,  Ar.  Subscapula-  C  1.  Rs.  Posterior 

ris  2.  Rs 

6th,  Ar.  Circumiflexa 

Anterior 
7th,  Ar.  Circumflexa 
Posterior 


Is.  Anterior 


f  1st,  Ar.  Profunda  5  1.  Rs.  Internus 
:  Superior  i  2.  Rs.  Externus 

ArtenaHumerahs  J  2d,  Ar.Profunda  Infe- 
1,  rior 
I  3d,  Ar.  Anastomotica 
I  Magna 


Arteria  Radialis  « 


1st,  Ar.Recurrens  Ra- 
dialis 

2d,  Ar.  Superficial  is 
Volte 

3d,  Ar.  Carpi  Radia- 
lis Anterior 

4th,  Ar.  Dorsal  is 
Carpi  Radialis 
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Primary  Branchi's. 

f  5th,   Ay.  Dorsalis 
Pollicis 


Arteria  Raclialig.  < 


Arteria  Ulnaris. 


6th,  Ar.Magna  Pol- 
licis 

7th,   Ar.  Palmaris 
Profunda 

1st,  Ar.  Recurrens 
Anterior 


2cl,  Ar.  Recurrens 
Posterior 


Secondary  Branches 


1 .  Ri.  Superiores 

2.  Hi.  Inferiores 

3.  Ri.  Perlorantes 


3tl,  Ar,  Interossea  ' 
Communis 


4th,  Ar.  Carpi  Ul- 
naris Anterior 


5th,  Ar.  Carpi  Ul- 
naris Posterior 


6th,  Ar.  Communi- 
cans 


7th,   Ar.  Palmaris 
Superficialis 


(  1.  Ri.  Recurrentes  Ante- 
rlores 

2.  Rs.  Interosseus  Ante- 
rior 

3.  Rs.  Interosseus  Post. 


a  Recurrens 
h  Descendens 


1.  Ri.  Ascendentes 

2.  Ri.   Descendentes  vel 

I)igitales 


ARTERIES  OF  THE  DESCENDING  THORACIC  AORTA. 


Aorta  Thoracica 
Descendens  < 


(  1st,  Ar.  Bronchialis  {  l  fuperior 
'  (  2.  Rs.  Inferior 

2d,  Ar.  CEsophagefe 

3d,  Ar.  Intercosta-  f  l'  SP'"'^'''t 

les  Inferiores,  J  I  ^'■^°"^}'%,  ,  ,. 

ni.  o  1  ^-        5>uperior  Costalis 

oorj.  ^  ^        Inferior  Costalis 
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ARTERIES  OF  THE  AHDOMINAL  AORTA. 

Arterial  Trunks.       Primary  Branckes.  Sccoudary  Branches. 


1st,  Ar.  Plirenica. 


5  1.  Rs.  Dexter 
\  2.  Rs.  Sinister 


Aorta  Abdomina- 
lis 


0.t\  2.Rs. 


1.  Rs.  Coronarius  Superior 
Coronarius  Infe- 


rior 


2d,  Ar.  Cce-( 
liaca 


f  1.  Rs.  Pyloricus  Siipenor 
2  Rs.  Gastro-duodenalis 

,  "  ~N 

a  pancreatico-duo- 
denalis 

S.  /  6  gastro-epiploica- 

I  dextra 
3.  Rs.  Hepaticus  Dexter 


a  Cysticus 
^  4.  Rs.  Hepaticus  Sinister 
^  1.  Ri  Pancreatici  Parvi 

2.  Rs.  Pancreaticus  Mag- 
nus 

3.  Vasa  Brevia 

4.  Ri.  Splonici 

5.  Rs.  Gastro  -  epiploicus- 
Sinister 

f  1.  Ri.  innominati 
3d,  Ar.  Mesenterica  }  2.  Rs.  Colicus  Medius 


Superior 


4tli,    Ar.  Supra-re- 

nales  sive  Cap- 

sulares 
Sth,    Ar.  Renales 

sive  Emulgen- 

tes. 

6th,  Ar.  SpermaticfE 


3.  Rs.  Colicus  Dexter 

4.  Rs.  lleo-colicus 


ca  Interior 


f  1.  Rs,  Colicus  Sinister 
j  2.  Rs.  Sigmoideus 
1  3.  Rs.  Hoemorrhoidalis  Su- 
l.  perior 


7th,  Ar.  Mesenteri-  !  2.  Rs.  Sigmoideus 


8th,  Ar, 
\9th,  Ar. 


Lumbales 
Sacri  Med. 


C  1.  Ri. 
5  2.  Ri 
^  3.  Ri. 


Ri.  Spinales 
Dorsales. 
Abdominal  es 
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ARTERIES  OF  THE  LOWER  EXTRE.MITIES. 

Arterial  Trunks.         Primani  Ti,n„ni„ 

X  rimary  Blanches.  Secondary  ISranchcs. 


Af.  lliaca 


munis 
-V' 


1  Com-  / 


Arteria  lliaca  In- 
terna 


1st,    Ar.  llio-lum- 

bales 

2d,  Ar.  Sacri  Late- 
ralis 

3d,  Ar.Hoemorrhoi- 
dalis  iWedia 

4tli,  Ar.  Vesicales 

5tli,  Ar.Umbilicalis 


C  1.  Ri.  Ascent 
<  2.  Ri.  TransA 
C  3.  Ri.  Descej 


iidentes 
lansversi 
Descendentes 

1.  Ri.  Intern! 

2.  Ri.  Externi 


f  1.  Rs.  Superficialis 
\  2.  Rs.  Profundus 


6th,  Ar.  Glutea 

f  ].  Rs.  Coccygeus 
7th,  Ar.  Ischiadica  -l  ^-  t^omes    JNervi  Iseln'a- 
j  dici 

3.  Ri.  Musculares 

1.  Ri.  Hoemorrhoidales 
Ext 

2.  Rs.  IVrinacus 

3.  Rs.  Traiisversus  Peri- 

HtBi 

4.  Rs.  Corporis  Bulbosi 

5.  Rs.  Corporis  Caveniosi 
Penis 

C.  Rs.  Dorsalis  Penis 


8th,  Ar.  Pudica  In-  < 
tenia 


9th,  Ar.  Obturato 
ria 


C  1.  Ri. 
\  2.  Rs. 
^  3.  Rs. 


1.  Ri.  Pelvici 

Post.  Cruris 
Ant.  (Jruris 


10th,  Ar.  Uterina 
11th,  Ar.  Vaginalis 


Arteria  lliaca  Ex- 
terna. 


1st,  Ar.  Epigastrica 


2d,  Ar.Circumflexa 
Ilii 


C  1.  Ri 

<  2.  Ri 
is.  Ri, 


1.  Ri.  Spermatic! 
" '  Abdoniinales 
Anastomotici 


^  1st,  Ar.  Epigastrica 
Superficialis 
Arteria  Femoralis     o,    «    u  i-  17 

Communis  i        Ar-- Pudica:  Ex- 
terna; 

3d,  Ar.Circumflexa 
Ilii  Superficialis 
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Arterial  TrtnUs.        Primarij  Branches. 


Secondary  Branche 


Arteria  Femoralis 
Profunda 


/ist,  Ar.Circumflexa  C  l  J}!-  ^^""'If  "l^s 
Externa        >      j^!"  ^"  cumf  ex, 
C  6.  til.  Uescendentes 


2d,  Ar.  Circumflexa 
Interna 

3d,  Ar.  Perforans 
Prima 

4tli,  Ar.  Perforans 

Secunda 
5th,  Ar.  Perforans 

Tertia 


Arteria  Femoralis 
Superficialis 


-1st,  Ar.  Musculares  i  'i-^^-  Superficiales 
(  2.  Ri.  "    '  " 


rlst,  Ar.  Muscul 

J  2d,  Ar.  Anasto 
^         tica  Mas: 


astomo- 
aena 


Profundi 


Arteria  Poplitea 


r  1st,  Ri 
Superior  Ex-  ^  2d,  Ri.  Profundi 


1st  Ar.  Articularis  ^  1st,  Ri.  Superficiales 
Super]  " 
tern  a 


2d,  Ar.  Articularis 
Superior  In- 
terna 

3d,  Ar.  Articularis 
Media 

4th,  Ar.  Articularis 
Inferior  Ex- 
terna 

5th,  Ar.  Articularis 
Inferior  In- 
terna 


Arteria  Tibialis 
Antica 


[1st,  Ar.  Recurrens 
1 2d,  Malleolaris  In- 
terna 
'3d,  Ar.  Malleolaris 

Externa 
|4th,  Ar.  Tarsi 
jSth,  Ar.  Metatarsi 
1 6th,  Ar.  Dorsalis 
Pollicis 
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Arterial  Trunk.         Primary  Branches. 


Secondary  Branches. 


,  .    ,  \  \.  Rs.  Anterior 

(  1st.  Ar.  Perontca     |  g.  hs.  Posterior 


2d,   Ar.  Niitritia 
Tibite 

Arteria  Tibialis 

Postica        ^  3cl,  Plantaris  Inter- 
na 


4th,  Plantaris  Ex-  f  1-  P'-  Perforantes. 

"l  2.  Ri.  Digitales. 


terna 
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DIVISION  III.— THE  VEINS. 


The  vems  form  a  regular  system  of  vessels,  or  membranous 
tubes,  that  return  tlie  blood  from  the  branching  extremities  of 
the  arteries  to  tlie  heart.  They  resemble  the  arteries  in  tlieir 
tubular  form,  and  in  containing  and  conveying  blood,  but  are 
diiferent  from  arterial  vessels  in  many  particulars. 

The  whole  venous  system  of  vessels  may  be  compared  to  a 
tree,  the  root  of  which  is  connected  with  the  heart,  and  the 
branches  spreading  out  into  all  the  textures  of  the  body  In 
tracmg  the  different  parts  of  this  system,  in  the  direction  of  the 
current  of  the  blood,  we  find  the  capillary  ramifications  forming 
a  network  m  the  substance  of  our  organs,  and  returnino- the 
blood  from  the  arteries.  By  the  union  of  two  or  more  of  the 
smaller  or  capillary  branches,  a  larger  branch  is  fonned  •  and 
ttiese  agam  m  a  sunUar  manner  unite  to  form  larger,  and  so  on 
m  succession  tUl  the  two  vena  cavae  are  formed,  which  termi- 
nate m  the  heai^.  The  radicles  of  the  veins  thus  unite  in  suc- 
cession to  form  larger  trunks ;  and  as  the  sum  of  the  area  of  the 
smaller  vessels  gi-eatly  exceeds  that  of  the  largest,  the  venous 
system,  like  the  arterial,  may  be  compared  to  a  cone,  the  apex 
of  which  IS  concentrated  in  the  heart,  and  the  base  included  in 
the  cu-cumference  of  the  body. 

The  fonu  of  the  veins  is  cylindrical  so  long  as  they  receive 
no  new  branch;  but  as  every  additional  branch  imparts  an 
increase  of  size,  they  have  the  appearance  of  cones,  ilthough 
they  are  formed  of  a  series  of  cylinders  placed  end  to  end 
and^successively  mcreasing  in  diameter  in  the  direction  of  the 

The  origin,  or  branching  extremities  of  the  veins,  is  involved 
m  the  same  obscui-ity  as  the  termination  of  the  arteries  It 
cannot  be  doubted  that  some  of  the  veins  arise  from  arteries 
and  some  from  ymphatics;  audit  is  extremely  probable  that 
nkaTewifb'tb '^'T^'^'  which ?hey  commu^ 

With  certain  exceptions  veins  accompany  arteries;  so  that 

fuf^m  ";:r'^f"^'  ^^-^^^-^  ^^-'^  -  accompany: 

ng,_and  not  unfrequently  two  accompanying  veins.    The  fol- 

lowmg  veins,  however,  have  no  such  arteries :-lst,  The  sub- 
cutaneous yems-2d,  The  sinuses  of  the  brain-3d  The  vena 
cava  Bnperior--4th,  The  a.ygos  vem-5th,  The  demi-azygos 
vem-Gth,  The  vena  Iiepatica.    The  following  arteries  hfve 
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no  accompanying  veins: — 1st,  The  internal  carotid  —  2d, 
The  spinous  artery  of  the  dura  mater — 3d,  The  basilary 
artery. 

The  course  of  the  veins  is  generally  more  rectilinear  or  less 
tortuous  than  that  of  the  arteries ;  ljut  their  communications  or 
inosculations  are  far  more  frequent. 

According  to  Bichat,  tlie  venous  tissue  consists  of  three  tunics 
— 1  st,  an  external  or  cellular — 2d,  a  middle  or  proper  tunic — 
and  3d,  an  internal.  According  to  the  same  authority,  the 
middle  txinic  consists  of  longitudinal  fibres,  and  that  it  possesses 
both  toughness  and  elasticity ;  still  it  must  be  admitted  that  in 
tlie  sinuses  no  such  tunic  exists,  and  that  in  many  of  the  other 
veins  its  existence  is  at  best  problematical.  Two  tunics,  how- 
ever, are  always  obvious — 1st,  an  external,  apparently  formed 
of  condensed  cellular  membrane,  and  varying  in  thickness  in 
different  veins  of  the  body — 2d,  an  internal  tunic,  which  lines 
and  polishes  the  former,  and  transmits  processes  inwards  to 
form  valves.  This  internal  membrane  is  extremely  thin  and 
more  distensible  and  less  fragile  than  the  corresponding  tunic 
of  the  arteries.  These  tunics  are  plentifully  supplied  with  vasa 
vasorum,  and  more  sparingly  witli  nerves.  Tlie  valves  are  pa- 
rabolic processes  of  the  internal  membrane  of  variable  size.  In 
each  valve  we  find  an  adherent  and  a  free  margin,  and  two  sur- 
faces, a  convex  and  a  concave,  so  adapted  as  to  offer  no  obstruc- 
tion to  the  current  of  the  blood  in  the  direction  of  the  heart, 
but  easily  thrown  across  the  vessel  like  flood-gates  by  the  reflu- 
ent blood  to  oppose  its  further  retrogradation. 

Although  valves  appertain  to  the  veins  generally,  yet  they 
are  not  found  in  every  vein.  They  are  usually  found  in  the 
following  veins  : — 1st,  Those  of  the  upper  and  lower  extremities 
— 2d,  Those  of  the  neck — 3d,  Those  of  the  external  parts  of  the 
]igad — 4th,  The  vena  azygos — 5th,  The  spermatic  veins. 

They  are  usually  awanting  in  tjae  following  veins : — 1st,  The 
sinuses  and  veins  of  the  brain — 2d,  Veins  of  the  heart — 3d, 
Veins  of  the  abdomuial  viscera — 4th,  Veins  of  the  womb  and 
ovaries — and,  6th,  accordmg  to  Haller,  in  every  vein  less  than 
a  line  in  diameter. 


I.— VEINS  OF  THE  HEAD  AND  NECK. 
1st,  Vena  Jugularis  Interna. 

Situation.  Lateral  part  of  the  neck,  immediately  under  the 
platysma  myoides  muscle.  Course.  Obliquely  downwards  and 
backwards,  along  the  lateral  anterior  part  of  the  neck,  from  the 
cervix  of  the  lower  jaw  to  the  lower  extremity  of  the  stcrno- 
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mastoid  muscle,  at  the  posterior  margin  of  which  it  opens  into 
the  subclavian  vein.  Principal  Branches.  1st,  temporalis 
superficialis — 2cl,  maxillaris  interna — 3d,  posterior  auris — 4th, 
trausversahs  colli — 5th,  supra  scapularis. 

2d,  Vena  Jugularis  Interna. 

Situation.  Anterior  part  of  the  neck,  at  the  external  side  of 
the  common  carotid  artery.  Course.  Along  the  anterior  surface 
of  the  rectus  capitis  anticus  major,  from  the  base  of  the  cranium 
at  the  foramen  lacerum  posterius,  to  the  subclavian  vein  into 
which  it  enters.  Principal  Branches.  1st,  vense  cerebri — 2d, 
vense  cerebelli — 3d,  vena  ophthalmica — 4th,  vense  sinosse  durte 
matris — 6th,  vena  facialis — Cth,  vena  lingualis — 7th,  vena  pha- 
ryngea — 8th,  vena  thyroidea  superior — 9th,  vena  occipitalis 
ibth,  vena  thyroidea  media — 11th,  emissarias  Santorini. 


II.— VEINS  OF  THE  SUPERIOR  EXTREMITY. 

I.— SUBCUTANEOUS  VEINS. 

1st,  Vena  Cephalica, 

Situation.  Radial  edge  of  the  fore-arm  and  upper  arm. 
Course.  It  commences  upon  the  back  of  the  hand,  and  runs  up- 
wards upon  the  outer  side  of  the  fore  arm.  At  the  bend  of  the 
elbow  it  receives  the  median  cephalic,  and  continues  its  course 
along  the  external  margin  of  the  biceps,  and  between  the  del- 
toid and  pectoralis  major,  till  it  gains  the  axillary  vein. 
Branches.  1st,  cephalica  poUicis — 2d,  radialis  superficialis. 

2d,  Vena  Basilica. 

Situation.  Ulnar  side  of  the  anterior  aspect  of  the  fore-arm 
and  upper  arm.  Course.  From  the  back  of  the  fingers  and 
hand  it  ascends  in  one  or  two  branches  to  the  anterior  part  of 
the  fold  of  the  elbow ;  there  it  communicates  with  the  median 
basilic ;  and  thus  reinforced,  it  mounts  along  the  inner  side  of 
the  upper  arm,  and  is  continued  into  the  axillary  vein. 
Branches.  1st,  salvatella — 2d,  ulnaris  anterior — 3d,  ulnaris 
posterior. 

3d,  Vena  Mediana. 

Situation.  Middle  of  the  anterior  surface  of  the  fore-arm. 
Course.  Along  the  anterior  surface  of  the  fore-arm,  from  the 
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palm  of  the  hand  and  wnst,  where  it  commences  in  numerous 
small  branches,  to  the  elbow,  where  it  terminates  by  dividing 
mto  tne  mediana  cephalica,  the  mediana  basilica,  branches 
which  run  respective  y  to  the  cephalic  and  basilic,  and  into  the 
mcdiana  profunda,  which  joins  the  deep  veins. 

II.— DEEP-SEATED  A^EINS. 

1st,  VencB  Ulnares. 

Number.  Two.  Situation  and  Course.  Same  as  ulnar  artery 
with  which  they  are  in  contact.  Branches.  Similar  in  number 
and  name  to  the  branches  of  the  ulnai-  artery. 

2d,  Vcncp  Radiaks. 

Number.  Two.  Situation  and  Course.  Same  as  radial  artery 
with  which  they  are  in  contact.  Branches.  Correspond  with 
the  branches  of  the  radial  ai-tery. 

3d,  VencB  Brachiales. 
Number.  Usually  two.  Situation  and  Course.  Same  as  the 
humeral  artery  which  they  are  said  to  accompany,  although 
the  blood  in  the  two  sets  of  vessels  moves  in  opposite  direc- 
tions. Branches.  Correspond  with  the  branches  of  the  humeral 
artery. 

4th,  Vena  Axillaris. 

Situation. — Axilla.  Course.  It  ascends  from  the  upper  ex- 
tremity of  the  brachial  veins,  anterior  to  the  axillary  artery,  as 
far  as  the  first  rib  or  inferior  extremity  of  the  scalenus  anticus 
muscle,  at  which  point  it  is  continued  into  the  subclavian  vein. 
Branches.  1st,  circumflex^  (anterior  and  posterior) — 2d,  sub- 
scapularis — 8d,  tlioracicse  (.8) — 4th,  thoracica  acromialis. 

4th,  Vena  Subclavia  CDextra  et  Sinistra.  J 

Situation.  Lower  part  of  the  neck  near  the  clavicle.  Course. 
Across  the  lower  part  of  the  neck,  fi-om  the  external  margin  of 
the  scalenus  anticus  muscle,  anterior  to  which  it  passes,  to  the 
upper  extremity  of  the  vena  cava.  That  part  of  the  vein 
between  the  entrance  of  the  internal  jugular  and  vena  cava 
being  called  also  vena  innominata.  Branches.  1st,  jugularis 
externa — 2d,  vertebralis — 3d,  intercostalis  superior — 4th,  jugu- 
laris interna.  The  left  sul)clavian  receives  also  the  following — 
mammaria  sinistra,  and  thyroidea  inferior  sinistra. 
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III.— VEINS  OF  THE  THORAX. 

1st,  Vena  Cava  Superior. 

Situation.  Right  side  of  the  thorax.  Course.  From  the  junc- 
tion of  the  two  venaj  innominatse,  which  is  usually  opposite  the 
cartilage  of  the  first  rib,  obliquely  downwards,  forwards,  and  to 
the  left  as  far  as  the  I'ight  auricle  of  the  heart,  into  the  poste- 
rior superior  part  of  which  it  enters,  and  in  its  course  receives 
the  following  Branches : — 1st,  thyroidea  inferior  (dextra) — 2d, 
mamuiaria  dextra  —  3d,  thymicie  —  4th,  mediastuiales  —  .5th, 
pericardiacEE — Gth,  azygos,  whicli  receives  the  demi-azygos — 
7th,  diaphragmatica  superior. 

2d,  Ve7i(e  Pulmonales. 

Number.  Four,  two  to  each  lung.  Situation.  In  the  thorax, 
betwixt  the  lungs  and  heart.  Course.  They  arise  from  the  ter- 
minations of  the  pulmonary  artery  in  the  tissue  of  the  lungs — 
leave  the  cardiac  surface  of  these  organs,  and  penetrating  the 
pericardium,  open  into  the  posterior  part  of  the  left  auricle  of 
the  heart.  Uses.  These  veins  have  a  use  essentially  different 
from  the  other  veins.  They  carry  pure  or  arterial  blood  to 
tlie  heart  to  be  afterwards  transmitted  over  the  system  for  the 
purposes  of  nutrition. 

8d,  Vence  Cordis. 

Number.  Two,  which  arise  from  the  right  and  left  sides  of 
the  heart,  and  concur  in  forming  a  single  trunk  that  opens  into 
the  right  auricle  of  the  same  organ,  the  orifice  of  which  is  pro- 
tected by  a  valve. 


IV.— VEINS  OF  THE  INFERIOR  EXTREMITY. 

I.-CUTANEOUS  VEINS. 

1st,  Vena  Saphena  Magna  vel  Interna. 

Situation.  Anterior  and  internal  side  of  the  leg  and  thigh. 
Course.  It  commences  upon  the  back  of  the  foot,  ascends  to  the 
leg  by  the  inner  margin  of  the  internal  malleolar  process  of  the 
tibia,  and  continues  upwards  along  the  inner  part  of  the  leg, 
knee,  and  tliigh.  At  two  inches  from  Poupart's  ligament,  it 
passes  over  the  lower  horn  of  the  falciform  process  of  the  fascia 
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lat.a,  and  unites  with  the  femoral  vein,  and  receives  in  its  course 
the  following  Brnvchcs: — 1st,  Epigastrica  Extei'iia— 2d,  Cir- 
cumflexa  llii  Superf. — 3d,  Pudicfe  Extern fe. 

2d,  Vena  Saphena  Parva  val  Externa. 

Situation.  Posterior  part  of  the  leg.  C'our-ie.  From  the  exter- 
nal part  of  the  dorsum  of  tlic  foot,  it  passes  beliind  the  external 
malleolar  process,  and  ascends  obliquely  to  the  mesial  line  of 
the  gastrocnemius  muscle,  along  which  it  runs  till  it  passes  be- 
tween the  origins  of  that  muscle,  when  it  gets  into  the  ham, 
and  opens  into  the  popliteal  vein. 

II.— DEEP-SEATED  VEINS. 

1st,  VencB  Tibiales  Posticce. 

Number.  Two.  Course  and  ramifications  same  as  Posterior 
Tibial  Artery. 

2d,  VcncE  Tibiales  Anticce. 

Number.  Two.  Course  and  Branches  same  as  Anterior  Tibial 
Artery. 

3d,  Vena  Poplitea. 

Situation.  Popliteal  space.  Course.  Continued  from  the  an- 
terior and  posterior  tibial  veins,  it  ascends,  in  company  with 
the  popliteal  artery,  to  the  upper  extremity  of  the  canal  in  the 
triceps  muscles,  when  it  becomes  the  femoral  vein,  receiving  in 
its  course  the  following  Branches:  1st,  saphena  parva — 2d,  ar- 
t'V.ulares,  which  correspond  with  the  articular  arteries. 

4th,  Vena  Femoralis. 

Situation.  Anterior  and  inner  part  of  the  thigh.  Course. 
Obliquely  upwards  and  inwards,  from  the  popliteal  space  to  the 
crural  arch,  close  to  the  femoral  artery.  Branches.  1st,  pro- 
funda femoris — 2d,  circumflexa  externa — 3d,  circumflexa  in- 
terna— 4th,  vena  saphena  magna. 

Vena  Iliaca  Externa. 

Situation.  Within  tlie  abdomen  along  the  artery  of  the  same 
name,  and  at  the  inner  margin  of  the  psoas  magnus  muscle. 
Course.  Continued  from  the  femoral  vein — it  extends  upwards 
and  inwards  for  about  three  inches,  when  it  unites  with  the  in- 
ternal iliac,  to  form  the  common  iliac  vein.  Branches.  1st, 
circumflexa  ilii  interna — 2d,  epigastrica. 
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Vena  Iliaca' Interna. 

Situation.  Within  the  pelvis,  anterior  to  the  sacro-iliac  sym- 
physis, and  behind  the  artery  of  the  same  name.  Branches. 
1st,  vesicales — 2d,  hfemorrlioidalis  media— "d,  ischiadica — 4th, 
pudica  interna — 5th,  glutea — 6th,  obtnratoria — 7th,  ilio-lum- 
balis — 8th,  sacri  lateralis;  and  In  the  female — 9th,  uterina — 
10th,  vaginalis. 

Vena  Iliaca  Communis  (Dextra  et  Sinistra  J. 

Formed  by  the  junction  of  the  external  and  internal  iliac 
veins — they  proceed  obliquely  upwards  and  mvvards  to  the  ar- 
ticulation of  the  fourth  and  fifth  lumbar  vertebras,  when  they 
unite  to  form  the  commencement  of  the  vena  cava  inferior. 
Differences  of  course  and  relationshij)  on  the  right  and  left  sides. 


v.— VEINS  OF  THE  ABDOMEN. 
Vena  Cava  Inferior. 

e 

Extends  from  the  junction  of  the  fourth  and  fifth  lumbar 
vertebrte  on  the  right  side  of  the  aorta,  to  the  right  auricle  of 
the  heart  into  the  posterior  inferior  part  of  which  it  enters. 
Branches.  1st,  sacri  media — 2d,  lumbales — 3d,  spermaticae — 
4th,  renales — 5th,  capsulares — 6th,  hepaticae — 7th,  diaphrag- 
raaticae,  which,  with  the  exception  of  the  6th,  take  the  course 
of  the  corresponding  arteries. 

Vena  Portce. 

Origin.  By  numerous  roots  from  the  chylo-poietic  viscera. 
Course.  Its  roots  concur  in  forming  two  large  venous  trunks., 
which  unite  and  enter  the  transverse  fissure  of  the  liver,  then 
divide  into  two  great  branches,  one  for  the  right  and  the  other 
for  the  left  grand  division  of  the  liver ;  these  branches  again 
subdividing  like  the  ramifications  of  an  artery  till  they  are  lost 
upon  the  lobules  of  the  liver.  They  carry  blood  for  the  secre- 
tion of  the  bile. 

These  trunks  are: — 

1.  Vena  Splenica. — Origin.  From  the  spleen,  and  left  half  of 
the  great  intestines.  Course.  Along  the  splenic  artery  to  the 
superior  mesenteric  vein  with  whicla  it  unites.  Branches.  1st, 
venae  breviores — 2d,  gastro-epiploica  dextra  et  sinistra — 3d, 
duodenalis — 4th,  pancreaticae — 6th,  coronaria  ventriculi. 
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2.  Vena  Mesenterica  Superior.— Origin.  From  the  small  iii- 
testmes  and  right  half  of  the  colon.  Course.  Same  as  the  cor- 
respondmg  artery.  Branches.  1st,  Uio-colica— 2d,  colica  dex- 
tra— dd,  colica  media— 4th,  mesenterica;. 

Sinus  Vertehrales. 

_  Situation.  Vertehral  canal.  Number.  Two,  one  on  each  mar- 
gin of  the  posterior  common  vertebral  ligament.  Course.  From 
the  inferior  extremity  of  the  sacrum  along  the  posterior  surface 
of  the  bodies  of  the  vcrtelirse  to  the  base  of  the  cranium,  where 
they  communicate  with  the  internal  jugular  veins  of  the  same 
side.  Transverse  sinuses  stretch  across  tJie  bodies  of  tlie  ver- 
tebra;, and  connect  the  longitudinal  sinuses  together. 
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DIVISION  I.— VEINS  OF  THE  HEAD  AND  NECK. 

VEINS  THAT  UNITE  IN  FORMING  THE  EXTERNAL  .TOGULAR. 


Secondary  Branches. 


Principal  Branches. 


V cnous  Trunks. 


1.  Ri.  superiores  \ 

2.  Ri.  temporalesmed.         ^  v 

3.  Ri.  anteriores  auris    !  temporalis  \ 

4.  Hs.  traiisversalis  fa- 

ciei  j 

5.  Ri.  articulares  ) 


superficialis 


1.  Ri.  pterygoidei 

2.  Ri.  temporales  pro- 

fundi 

3.  Rs.  spheno-palatiiius  > 

4.  Rs.  infra  orbitalis 

5.  Ki.  alveolares 

6.  Rs.  mentalis  J 


Va.  maxillaris 
interna 


Va.  post,  auris 


1.  Rs.  posterior 

2.  Rs.  auricularis  post. 

3.  Rs.  stylo-mastoideus 

1.  Ri.cervicalessuperf.  i  4tli,  Va.  transvorsa- 

'St.  5 


-..  I  3d, 

s  .5 


2.  Rs.  scapularis  post 

1.  Rs.  supra  spinatus 

2.  Rs.  intra  spinatus 


1 


lis  cervicis 

5th,  Va.  transversa- 
lis  humeri 


Vena  jugularis  ex- 
terna 


VEINS  THAT  CONCUR  IN  FORMING  THE  INTERNAL  JUGULAR: 
\st.  Those  thai  arise  from  parts  within  the  Cranium  and  Orbit,  and  termi. 
nate  in  Sinuses  of  the  Dura  Mater. 

,  ri  ..  1st,  VfB.  cerebri  sup.  i 

1.  Ks.  corporiis  striat     7  „  ,  '    ir„  „  •      i    •  • 

2.  Rs.  plexus  choroidis  |  ^d,  Va.  Galeni         j>  Vena  jugulans  in- 

3d,  Vac.  cerebelli  J 
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Secondary  Branches. 


Principal  Branches, 


1.  Rs.  lachiymalis 

2.  Rs.  centralis  retinoe 

3.  Rs.  infra  orbitalis 

4.  Ri.  ciliares 

5.  Ri.  choroides 
C.  Ri.  ethmoidales 

7.  Ri.  palpebrarum 

8.  Ri.  nasal es 


^  4th,  Va.  ophthalmica 


2d,  Sinuses  of  the  Dura  Mater  terminating  directly  or 
indirectly  in  the  Jugular  Vein. 


f  Vai.  cerebri  sup. 

Vac.  cerebelli,  &c. 
Va3.  Galeni   


g  <{  Va.  ophthalmica 


Vs.  cerebelli 


1st,   sinus  longitudiiialis 

superior 
2d,   sinus  longitudinalis 

inferior 
3d,  sinus  lateralis,  dextra 
et  sinistra. 
.  4th,  sinus  rectus 

5th,  torcular  Herophili 
.  6th,  sinus  cavernosus 
7th,  sinus  circularis 
8th,  sinus  superior  pe- 
trosus 

gth,  sinus  inferior  petrosus 
10th,  sinus  occipitalis  pos- 
terior 

nth,  sinus  occipitalis  An- 
terior 


,  Vena  jugula- 
f  ris  interna 


3d,  Feins  that  arise  from  parts  exterior  to  the  Brain,  and 
terminate  in  the  Internal  Jugular  Vein. 


1.  Ri.  frontales 

2.  Ri.  superaorbitalis 

3.  Ri.  dorsales  nasi 

4.  Rs.  coronarius  sup. 

5.  Rs.  coronarius  inf. 
fi.  Ri.  buccales 

7.  Ri.  masseteric) 

8.  Rs.  raninus 

9.  Rs.  submentalis 

10.  Ri.  palatini  inferiores 


1st.  Va.  facialis. 
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Secondary  Branches,       Principal  Branches. 


yenoxts  Trunks. 


1.  Rs.  sublingualis 

2.  Ri.  thyroidei 

3.  Ri.  laiyngei 


2d,  Va.  lingualis 
3d,  Va.  pharyngea 

}4th,  Va.  thyroidea  su- 
perior 
5tli,  Va.  occipitalis. 
Ctli,  Va;.  emissaiia; 
Santorini 


}>Vena  jugulans  in- 
terna. 


DIVISION  II.— VEINS  OF  THE  SUPERIOR  EXTREMITIES. 

VEINS  THAT  CONCUR  IN  FORMING  THE  AXILLARY: 

1st,  Superficial  Veins. 

1.  Rs.'cephalicuspollicis  )  n  t  -ir        i  v  \ 

2.  Rs.  radialis  superf.      |  cephalica  \ 


1.  Rs.  salvatelhis 

2.  Rs.  ulnaris  ant. 

3.  Rs.  ulnaris  post. 


2d,  Va.  basilica 

Sd,  Va.  mediana 
4th,  Va.  'mediana 

cephalica 
5th,' Va.  mediana 
basilica 


2d,  Deep-seaied  Feins. 


Vena  axillaris 


Secondary  branches, 
small,  and  corres- 
pond with  the  se- 
condary ramifica- 
tions of  the  axil- 
lary artery 


1st,  Vte.  ulnares 
2d,  Vae.  radiales 
Sd,  Va;.  brachiales 
4th,   VsB.  circum- 

flexa! 
5th,  Va.  subscapula- 

laris 

6th,  Va.  thoracicse 
(3) 

7th,  Va.  Thoracica; 
acromialis 
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VEINS  THAT  CONCUR  IN  FOIIMING  THE  SUBCLAVIAN. 

Secondary  Urcmc/,cs.  Principal  Branc!,cs.  Vmou.,  Trunks. 


1st,  Va.  jugularis  exter- 
na 

2d,  Va.  vertebral  is 
Rs.  broiichialis  sinis- >3d,  Va.  intercostalis  su- 
3  perior 
4th,  Va.  jugylaris  inter- 
na 

On  Ihc  left  side,  the  fulloivivg  also  concur: 

5tli,  Va.  mammaria 
Ctli,  Va.  tliyroidea  in- 

feiior  y 


A^eua  subclavia 


DIVISION  III.— VEINS  OF  THE  THORAX. 


1st,  Va.  thyroidea  in- 
ferior dextra 
2d,  Va.  mammaria  dex- 
tra 

3d,   Va?.  thymicfG. 
4th,  Vfc.  mediastinales 
6th,  Ri.  pericardiac! 
6th,  Ri.  diaphragmatici 
superiores 


1.  Rs.  Bronchialis,  dex- 

ter. 

2.  Rs.  demiazygos 


Vena  cava  sup. 


Vena;  pulraonicoe 
(4) 

Vena  cordis 


DIVISION  IV.— VEINS  OF  THE  INFERIOR  EXTREMITY, 

1st,  Va.  saphena,  poste- 

rior  V.  parva  j 
2d,   Vte.  tibiales  anti-  ( 
Ri.  peronei  etc  rVena  poplitea 

3d,  Vai.  tibiales  posticse  \ 
4th,  Vre.  articulares  (5)  ) 
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Secondart/ Branches.         Principal  Branches.  Venous  Trunks. 


Rj.  perforantes 


}lst,  Va.  profunda  fe- 
moris 
2d,  Va.  circumflexa 

externa 
3d,  Va.  circumflexa 
interna 

1.  Rs.  Epigastricus  su- 

perf. 

2.  Rs.  circumfl.  ilii  su 
perf.  I 

3.  Ri.  pudici  extemi  ) 


.  |4th. 


Va.  saphena 
magna 


Vena  femoralis 


1st,  Va.  epigastrica    ^  •^^ 
2d,  Va.   circumflexa  ^  Vena  iliaca  externa 
Ilii 


1st,  Va.  pudica  com-  ' 

munis 
2d,  Va.  ischiadica 
3d,  Va.  obturatoria 


1.  Rs.  dorsalis  penis, yel,  7    j  ^ 
Ks.  dorsalis  clitondis  3  ' 

5th,  Va.  hfemorrhoi- 

dalis  med. 
6th,  Va.  glutea 
7th,  Va   sacri  late- 
ralis 

8th,  Va.  ilio-lumbalis 

AND  IN  THE  FEMALE, 

9th,  Va.  uterina 
10th,  Va.  vaginalis 


Vena  iliaca  inter- 
na, vel  hypogas- 
trica 


Vena  iliaca  com- 
munis 
dextra  et  sinistra 


DIVISION  v.— VEINS  OF  THE  ABDOMEN. 


1st,  Va.  sacri  med. 

1.  Rs.  dorsalis  f  oj   it    1  11 

2.  Rs.  Abdominalis       5  l""»'^ales 
Corpus  Pampiniforme  3d,  Va;.  spermaticte 

4th,  Va:.  renales 
5th,  Va;.  capsulares 
6th,  Va!.  hepaticte 
7th ,  Va; .    d  i  aphrag- 
maticffi 
R 


>•  Vena  cava  inferior 
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Secondary  Branches. 


Principal  Branches, 


I     Rs.  musentericus  inf-^ 
2.  Rs.  coronarius  veiitri- 
culi 

.").  Ri.  duodenales 
1  Ri  jiancreatici 

5.  Rs.  gastro-epiploicus 

dexter 

6.  Rs.  gastro-epiploicus 

sinister 


1 1st,  Va.  splenica 


1.  Ri.  mescnterici 

2.  Rs.  ilio-colicus 

S.  Rs.  colicus  dexter 
4.  Ks.  colicus  mediusj 


2d,  Va.  mesenterica 
superior 


THE  BLOOD. 
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THE  BLOOD. 


Blood  is  found,  in  the  living  state,  in  all  the  cavities  of  the 
apparatus  of  the  circulation,  and  in  two  conditions — 1st,  that  of 
t'ertO(w— and  2d,  that  of  arterial  blood.  The  first,  of  a  modena 
or  piu-ple  hue,  exists  in  the  systemic  veins,  in  the  right  auricle 
and  ventricle  of  the  heart,  and  in  the  pulmonary  artery  :  the 
second,  of  a  florid  vermilion  colour,  is  confined  to  the  pulmo- 
nary veins,  left  auricle  and  ventricle  of  the  heart,  and  systemic 
arteries. 

The  quantity  of  blood  in  man  has  been  variously  estimated  • 
by  Allen  and  Mullen  at  little  more  than  8  pounds ;  by  Harvey 
at  9  ;  by  Borelli  at  20 ;  by  HaUer  at  30 ;  by  Riolan  at  40  :  bV 
Hamberger  at  80  ;  and  by  Keil  at  100— differences  which  de- 
monstrate the  difficulty  of  arrivmg  at  any  just  or  satisfactory 
conclusion  upon  the  subject. 

When  flowing  from  the  blood-vessel  of  a  living  human  sub- 
ject, It  appears  to  be  a  fluid  of  a  homogeneous  quality,  of  a  red 
colour,  of  a  viscid  consistency,  and  of  a  peculiar  fleshy  odour 
vvjien  seen  moving  in  the  capillary  vessels  of  a  living  animal, 
itt^P^j''^  globules  swimming  in  a  transparent  medium. 
When  drawn  off  from  the  body,  it  soon  loses  its  homogeneoiis 
appearance,  and  separates  into  two  parts ;  one  of  which  assumes 
ttie  solid  form— the  clot  or  crassamentum;  and  the  other,  which 
remams  fluid,  is  yellowish  and  transparent,  and  usuaUy  called 
the  seruin  of  the  blood. 

The  crassamentum  consists  of  two  parts  essentially  distmct  — 
A  °^,^^^^^P^^^y  minute  particles— the  globules  of  the  blood  ; 
and  id,  of  fibrme— a  peculiar  substance  bearing  some  resem- 
biance  to  muscular  fibre,  and  on  which  the  coagulation  of  the 
blood  depends. 

The  serum,  by  the  application  of  heat,  is  resolvable  also  into 
two  parts— 1st,  mto  a  concrete  portion— albumen ;  and  2d,  into 
a  Huid  that  remains  uncoagulated,  and  which  drains  off  from 
the  albumen,  and  called  the  serosity  of  the  blood. 

In  the  human  subject,  the  red  particles  are  not  globicles,  but 
circular  flattened  disks  of  about  l-4000th  part  of  an  inch  in  dia- 
meter and  each  composed  of  an  external  envelope  from  whicli 
the  colour  of  the  blood  is  derived,  and  of  a  central  colourless 
nucleus,  less  soluble  than  the  envelope. 
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Analysit  of  the  Blood  by  M.  Le  Canu. 
In  every  thousandtli  part  there  are — 

Water    786-590 

Fibrin   3565 

Albumen   69-415 

Colouring  matter    .          .          ,          •  119  626 

Crystalisable  fatty  matter          .         .         .  4-300 

Oily  matter            ....  2-270 

Extractive  matter  soluble  in  alcohol  and  water  1  -920 

Albumen,  combined  with  soda             .          .  2  010 

Chloruret  of  sodium  and  potassium,  alkaline  ?  7-304 

phosphate,  sulphate,  and  subcarbonates  ^ 
Subcarbonate  of  lime  and  magnesia,  phos-^ 

phate  of  lime,  magnesia,  and  iron,  perox-  >  1-414 

ide  of  iron     .         .         •         •  3 

Loss              ....  2-586 

1000  000 

When  newly  dra\vn  blood  is  placed  in  the  vacuum  of  an  air- 
pump,  or  coagulates  in  the  air,  or  is  received  as  it  flows  from 
the  vein  into  pure  hydrogen,  it  emits  a  quantity  of  carbonic 
acid  gas. 

The  blood  in  the  living  subject  displays  also  physiological 
properties  of  a  highly  interestmg  nature,  by  wliich  life  is  main- 
tained, the  growth  of  the  system  promoted,  and  the  energy  of 
every  part  upheld — properties  that  depend  upon  the  vitality 
which  the  blood  itself  enjoys,  and  not  sunply  upon  the  pecu- 
liarities of  its  physical  or  chemical  elements.  This  fluid,  by  the 
incessant  action  of  the  heart,  is  transmitted  unmterruptedly  and 
in  acu-cular  current  to  all  the  parts  of  the  body,  and  throughout 
its  course  leaving  in  every  part  an  impress  of  vitality.  This  move- 
ment of  the  blood  from  the  heart  through  the  arteries,  and  by 
the  veins  to  the  heart  again,  called  its  circulation,'^  was  dis- 
covered by  William  Harvey  in  1619  or  20— a  discovery  which 


*  In  man,  the  circulation  is  double— eonsising  of  the  lesser  and  greater 
circulation:  the  lesser  circulation,  or  that  tlirough  the  vessels  ot  the 
lunss,  and  the  greater  through  the  vessels  of  the  system.  1  be  lesser 
circulation  was  suspected  to  exist  by  Servetus,  Colombus,  and  Cesal- 
pinus,  but  by  Harvey,  the  circulation  of  the  blood  throughout  its 
whole  course  was  demonstrated,  and  proved  by  expenment  Harvey 
showed  that  the  blood  moved  from  the  left  side  of  the  heart  through  the 
arteries  ,  and  is.returned  by  the  veins  to  the  right  cavities  of  the  same 
organ;  that  it  passed  thence  through  the  pulmonary  artery,  ajid  re- 
tunied  by  the  pulmonary  veins  to  the  left  chambers  of  the  heart,  oi  to 
the  point  whence  it  set  out  in  the  circle. 
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has  immortalised  its  author— which  has  done  honour  to  the 
science  of  this  country,  and  benefited  the  wliole  human  race, 
by  the  stable  foundations  it  has  prepared  for  the  superstructure 
or  medical  science. 

Peculiarities  of  the  apparatus  of  the  circulation  in  the  Pwtus. 

These  peculiarities  have  a  reference  principally  to  the  placpn- 
tal  circulation  which  exists  during  foetal  life,  and  which  termi- 
nates at  birth.   They  are  the  following— 1st,  The  foramen  ovale 
or  opening  m  the  septum  of  the  aui-icles  by  which  the  two 
auricular  cavities  communicate.     2d,  The  ductus  arteriosus 
or  ai-terial  inosculation  between  the  pulmonary  artery  and 
descending  part  of  the  arch  of  the  aorta.    Sd,  The  too  umbilical 
arteries  th&t  proceed  from  the  internal  iliacs  or  hypo-gastrics 
to  the  placenta,  upon  which  they  ramify.    4th,  The  umbilical 
vein  that  commences  by  numerous  radicles  in  the  placenta,  ex- 
tenas  through  the  umbilicus  of  the  child,  ramifies  partly  in  the 
liver,  and  by  means  of,  5th,  The  ductus  venosus,  transmits  the 
blood  to  the  right  auricle  of  the  heart. 
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ORGANS  OF  RESPIRATION  AND  VOICE. 

I.— ORGANS  OF  RESPIRATION. 

These  organs  may  be  simply  arranged  into  two  classes — 1st, 
External  organs,  chiefly  concerned  in  the  mechanical  acts  of  re- 
spiration ;  and  2d,  Internal  organs,  those  on  which  the  vital 
phenomena  of  respiration  depend,  or  in  which  the  blood  is  oxy- 
genated and  decarbonised,  and  fitted  for  nutrition.  The  first 
class,  or  external  organs,  comprehends  the  thorax,  which  consists 
of— 

1.  Bones : — Twelve  dorsal  vertebrse,  twelve  ribs  on  each  side, 
and  the  sternum. 

2.  Cartilages  .-—Those  that  eke  out  and  connect  the  nbs  to 
the  sternum  and  to  each  other. 

3.  Muscles :— The  principal  of  which  are  the  diaphragm  and 
intercostal,  although  every  muscle  attached  m  any  way  to  the 
chest  assists  in  the  process. 

4.  ^rieries ;— Branches  of  the  subclavian:— axillary:— de- 
scending thoracic : — and  of  the  abdominal  aorta. 

5.  Veins  .-—Branches  of  the  axillary :— subclavian :— superior 
vena  cava:— vena  azygos:— demi-azygos:— and  inferior  vena 
cava. 

6.  Lymphatics: — Superficial  and  deep-seated. 

7.  Nerves  .-—From  superficial  cervical  plexus,  from  brachial 
plexus,  and  the  dorsal  nerves. 

8.  Cellular  Membrane,  uniting  all  the  textures. 

9.  Skin,  which  varies  in  thickness  on  difi'erent  pans  ot  the 

10. '  Pleura  Gostalis:—k  portion  of  the  pleura  which  lines 
and  smooths  off  the  inner  surface  of  the  chest. 

THE  LUNGS. 

Two  spongy  cellulous  organs,  situated  within  the  thorax,  se- 
parated bv  the  mediastinum,  and  communicatmg  with  the  at- 
mosphere' by  the  windpipe.    Form.  Each  an  u-regular  cone 
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flattened  internally,  the  ftase  of  wTiich  rests  upon  the  diaphragm, 
and  the  apex  in  contact  with  the  first  rib,  or  even  rising  above 
it ;  the  right  lung  larger  than  the  left,  and  consisting  of  three 
lobes — the  left  lung  of  two  lobes  only.  Volume.  Corresponding 
with  the  size  of  the  peural  cavities,  which  they  exactly  fill. 
Weight.  After  respu-ation  has  been  established,  lighter  than 
water;  but  previous  to  birth  of  greater  specific  gravity  than 
that  fluid.  Structure.  1st,  trachea— 2d,  bronchial  tubes— 3d, 
bronchial  or  pulmonic  cells — ith,  interstitial  cellular  membrane 
—5th,  arteries— 6th,  veins— 7th,  lymphatics— 8th,  nerves— 
9th,  internal  mucous  membrane — 10th,  pleura. 

1.  Trachea.  A  fibro-cartUaginous  and  musculo-membranous 
tube  flattened  posteriorly,  which  stretches  fi-om  the  larynx  to 
the  second  or  third  dorsal  vertebra,  where  it  divides  into  the 
right  and  left  bronchus.  Structure.  1st,  fihro-cartilaginous 
rings  or  ai-ches,  which  vary  in  number  from  fifteen  to  twenty, 
defective  in  their  posterior  third,  developed  in  a  fibrous  mem- 
brane., which  covers  them  anteriorly,  connects  them  together, 
and  ekes  out  the  posterior  third  of  the  circle — 2d,  tracheal  glands 
— -Sd,  muscular  fibres — ith,  mucous  lining  membrane,  that  ad- 
heres to  the  muscular  fibres  posteriorly,  and  to  the  cartilaginous 
rings  anteriorly — 5th,  cellular  substance — 6th,  arteries,  branches 
of  the  superior  and  inferior  thyroid — 7th,  veins  wliich  corres- 
pond with  the  ai-teries — 8th,  lymphatics,  that  pass  through  the 
glandules  concatenatse — 9th,  nerves  from  pneumogastric;  and 
cervical  ganglia  of  the  great  sympathetic. 

2.  Bronchi.  Contmuations  of  the  trachea,  presenting  the 
same  structure:  the  fibro-cartilaginous  rings  are  thinner  and 
smaller,  and  ultimately  disappear  in  the  lungs.  The  right 
bronchus  is  wider,  shorter,  and  more  horizontal  than  the  left, 
and  bearing  also  different  relations. 

3.  Bronchial  Cells.  The  bronchial  tubes  which  ramify  ad  infi- 
nitum like  the  branches  of  an  artery,  terminate  in  small  cm/  de 
sacs  or  cells,  into  which  the  ah-  penetrates ;  a  number  of  these 
cells,  united  by  the  interstitial  cellular  membrane,  constitutes 
a  pulmonary  lobule.  These  lobules  are  distinct  even  at  the  ex- 
terior of  the  lungs,  and  are  separated  by  whitish  grooves.  By 
the  union  of  these  lobules,  the  lobes  are  formed,  and  by  the  union 
of  the  lobes  the  whole  lung  results. 

4.  The  Interstitial  Cellular  Membrane  is  peculiarly  delicate, 
contains  no  fat,  connects  the  bronchial  cells  together,  and  forms 
a  vehicle  for  the  ramifying  textures. 

5.  The  Ramifying  Textures  of  the  lungs  are,  1st,  the  pulmo- 
nary artery — 2d,  the  pulmonary  vein — 3d,  the  bronchial  arteries 
— 4th,  the  bronchial  veins— 5th,  nerves  from  the  pulnionic 
plexus. 

6.  Lymphatics  and  Bronchial  Glands. —The  lymphatics  of  the 
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■  teiX'tl^R'"''  1'"'?'',  superficial  and  deep-seated,  and  pass 
thiough  the  Bronchial gland,:-—LymiAi!xtic  gan-lia  of  a  black 
colour,  situated  before  the  bifurcati-^on  if  the  trSea,  and  around 
the  bronchia  into  the  substance  of  tlie  lu uqs 

7th,  InternaUfucous  Membrane— cixn  be  easily  traced  from 
the  fauces  down  the  trachea  to  the  inferior  extro^nities  of  th^ 
tcwicefls!*         ----  <ioubtful  whether  it  lin^s  tS^ 

7th,  Pleura.  The  great  serous  membrane  of  the  thoracic 
cavity,  consistmg  of  two  parts  or  bags,  each  of  which  is  a  shut 
sac  one  part  ot  winch  lines  the  inside  of  the  thorax— «/e«,-« 
costahs-and  anothev-pkura  pu/monalis-coYers  the  lungs. 
These  two  bags  tend  to  meet  in  the  mesial  Ime  of  the  thorax  • 
but  from  the  existence  of  the  heart  and  other  parts  in  that  situ- 
ation they  do  not  touch.    They  form,  howeier,  by  then-  ap- 
proximation, the  mediastmum,  a  sei^tm-a  that  stretches  fi-om  the 
spine  to  the  sternum,  and  separates  completely  the  lungs. 
Ihe  space  betvyixt  the  two  lamincB  of  the  mediastinum  has  been 
viewed  as  consisting  of  three  parts.  1st,  an  anter  ior  mediastinal 
space,  inclosing  thymus  gland  and  lym])hatic  gangUa— 2d,  a 
nuddle  mediastinal  space,  inclosing  heart  and  pericardium— .3d 
posterior  mediastinal  space  lodging  the  inferior  extremity  of  the' 
trachea  and  commencement  of  the  bronchial  tubes,  the  aorta, 
vena  azygos,  thoracic  duct,  cesophagus,  with  its  accompanying 
nerves  and  lymphatic  ganglia.  r    j  s 

n.-ORGAN  OF  VOICE,  OR  LARVNX. 

Situation.  In  the  mesial  line  of  the  neck,  at  the  upper  part  of 
the  trachea,  of  which  it  constitutes  the  top,  adapted  for  trans- 
mitting the  ah-  to  and  from  the  lungs,  and  modifying  it  so  as 
to  constitute  voice. 

The  organ  consists  of  the  following  textures  : 

1.  Cartilages.    See  page  59. 

2.  Muscles.    See  page  60. 

8.  Ligaments.  See  page  60.  The  most  important  of  these 
are  the  two  thyro-arytenoid  or  vocal  cords,  to  which  all  the 
other  textures  have  directly  or  indirectly  a  reference.  These 
ligaments,  formed  of  dense  and  elastic  fibres,  and  about  two 
lines  in  breadth,  stretcli  from  the  anterior  part  of  the  base  of 
the  arytenoid  cartilages  to  the  retirmg  angle  of  the  thyroid,  and 
thus  form  the  lateral  boundaries  of  the  o-ima  gloftidis,  or  open- 
ing into  the  windpipe— a  chink,  the  relations  of  which  to  the 
ventricles  of  the  larynx  or  lateral  depressions  situated  imme- 
diately above  them  :— to  the  upper  rings  of  the  trachea,  and  to 
the  crico-thyroid  space,  should  be  particularly  observed  by  the 
student. 
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4.  Glands.  These  are  the  epiglottidean  and  arytenoidean,  so 
called  from  their  situation.  The  epiglottidean  is  situated  be- 
hind the  body  of  the  os  hyoides  and  on  the  lingual  aspect  of  the 
epiglottis,  and  opens  by  numerous  apertures  on  the  laiyngeal 
surface  of  that  cai'tilage.  The  arytenoidean  are  denser  follicles 
than  the  former,  arranged  into  the  form  of  the  letter  L  near  the 
anterior  part  of  the  arytenoid  cartilages  and  pour  their  fluids 
upon  the  mucous  membrane. 

5.  Mucous  Membrane.  Extending  backwards  from  the  tongue 
and  from  the  phai-ynx,  covers  and  adheres  to  every  projection, 
and  Lines  every  cavity,  and  descends  into  the  trachea. 

6.  Cellular  Membrane. 

7.  Arteries.  Branches  of  the  superior  and  inferior  thyroid- 

8.  Veins.  The  thyroid. 

9.  Lymphatics. 

10.  Nerves.  Superior  and  inferior  laryngeal  branches  of  the 
pneumo-gastric. 


PART  VIII. 


ORGANS  OF  SECRETION. 


These  organs  are  scattered  to  a  great  degree  over  tlie  body,  and 
present  much  apparent  diversity  of  structure.  They  may  be 
ai-ranged  into  four  classes  :— 1st,  the  vesicular ;  2d,  the  cellular  ; 
3d,  the  membranous ;  and,  4th,  the  glandular. 

I.  The  vesicular  organs  of  secretion  are  found,  1st,  in  the 
ovaries,  and  consist  of  small  vesicles,  like  millet-seeds,  that  se- 
crete an  albuminous  fluid,  in  which  the  ova  are  developed— 
2d,  probably  the  sacculi  solitarii  and  agminati,  or  Peyer's  glands, 
situated  in  the  small  intestines. 

]  The  cellular  organs  of  secretion  are  found  under  a  two- 
fold modification— 1st,  the  sero-cellular — and,  2d,  the  adiposo- 
cellular.  The  first  secrete  the  fluid  found  in  the  cellular  tex- 
tures generally  of  the  body,  and  the  second  the  adipose 
matter,  deposited  so  plentifully  in  almost  every  pai-t  of  the 
body. 

III.  The  membranous  organs  of  secretion  are  of  four  kinds — 
1st,  the  serous,  shut  sacks  that  secrete  a  fluid  like  the  serum  of 
the  blood,  to  obviate  the  friction  of  opposing  surfaces — 2d,  the 
synovial,  similar  in  many  respects  to  the  serous,  but  secreting 
lubricating  fluids  for  the  interior  of  the  joints  only — 3d,  the  mu- 
cous, that  line  the  interior  of  canals  and  organs  that  communi- 
cate with  the  atmospheric  air,  or  with  the  skin,  at  the  natural 
apertures  of  the  body,  and  that  secrete  a  mucous  fluid  that  lu- 
bricates the  internal  surfaces  of  various  organs  and  conduces, 
to  many  important  purposes  in  the  economy — 4th,  the  cutane- 
ous, or  the  skin,  the  secretions  of  which  are  numerous,  some 
taking  the  solid  form,  as  the  cuticle,  hairs,  and  nails,  and  others 
remaining  fluid,  as  the  perspiration,  which  is  eff'used,  not  from 
the  orifices  of  blood-vessels,  but  from  the  sebaceous  follicles  of 
the  hairs  and  perspiratory  follicles,  or  glands — the  cuticular  se- 
cretion is  thrown  out  from  the  surface  generally  of  the  skin, 
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and  each  of  tJie  other  cutaneous  secretions  is  formed  by  a  dis- 
tinct apparatus  of  a  follicular  or  glandular  structure. 

IV.  The  glandular  organs  of  secretion  exist,  under  some  few 
modifications,  of  internal  structure,  and  under  many  of  exter- 
nal form.  They  all  secrete  fluids,  highly  elaborated,  and  con- 
ducive to  many  purposes  general,  as  well  as  special,  in  the  eco- 
nomy. 

A  gland  is  essentially  a  secret  ing  tube,  one  exti-emity  of  which 
terminates  in  a  blind  sac,  and  the  other  opens  upon  a  mucous 
or  cutaneous  surface.  This  tube  or  gland  is  found  under  four 
modifications :  1st,  a  simple  ccecal  tube,  or  shallow  cujj — like 
depression  in  a  mucous  membrane  (a  crypt) — 2d,  a  csecal  tube,  or 
crypt,  more  elongated  than  the  former,  and  terminating-  by  a 
contracted  aperture  (a  simple  follicle) — 3d,  follicles  may  be 
clustered  together  so  as  to  open  each  by  a  distmct  orifice : 
or  small  follicles  may  cluster  round  and  terminate  in  a  larger 

one,  which  alone  opens  directly  upon  the  mucous  membrane  

thus  forming  two  kinds  of  compound  follicles — 4th,  In  the  pro- 
per glands,  the  cfBcal  tubes  are  much  elongated,  and  may  exist 
either  in  a  ramified  or  a  non-ramified,  or  simply  tubular  form  ; 
the  first,  including  the  lachrymal  gland,  the  salivary  glands^ 
pancreas,  liver,  and  mamma?,  and  the  second,  the  kidneys  and 
testes, 

List  of  the  Proper  Glands. 

1.  Lachrymal  Gland.-— Situation.  Lachrymal  fossa  of  the  or- 
bitary  plate  of  the  frontal  bone,  and  superior  and  external  part 
of  the  globe  of  the  eye.  Form.  Oval  about  the  size  of  an 
almond ;  convex  superiorly,  concave  inferiorly,  and  elongated 
from  behind  forwards. 

Structure.  Formed  of  a  congeries  of  small  rounded  lobules, 
connected  by  cellular  membrane,  and  supplied  by, 

1st,  The  lachrymal  branch  of  the  ophthalmic  artery. 

2d,  Veins,  which  pom-  their  blood  into  the  ophthalmic  vein. 

3d,  Lymphatics.  Probably  pass  out  to  the  face  by  the  base  of 
the  orbit. 

4th,  Nerves.  Lachrymal  branch  of  the  ophthalmic  division 
of  tlie  trifacial. 

6th,_  Excreting  Ducts.  These  ducts  branch  into  numerous 
tufts  in  the  interior  of  the  lobules,  each  tuft  terminating  in 
a  small  cell.  In  extending  fi-om  the  lobules,  the  branches 
unite  so  as  to  form  seven  canals,  that  open  upon  the  tunica  con- 
junctiva at  the  superior  and  external  part  of  the  upper  eyelid. 

6th,  P'ibro-cellular  envelope,  of  considerable  density,  which 
not  only  surrounds  the  gland,  but  dips  into  its  interior. 

7th,  Use.  To  secrete  the  tears. 
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2d,  Salivary  Glands,  the  two  parotid,  the  two  submaxillary, 
and  the  two  sublingual.    (See  page  129.) 
3d,  Liver.    See  page  183. 
4th,  Pancreas.    See  page  1 33, 
6th,  MammsB    See  Generative  Organs. 
6th,  Testes.    See  Generative  Organs. 
7th,  Kidneys.    See  Urmary  Organs. 


URINARY  ORGANS. 

These  organs  may  be  arranged  into  the  glandular  and  mem- 
branous. 

The  glavdular  urinary  organs  consist  of  the  kidneys,  and 
the  membranous,  include  the  ureters  and  urinarj^  bladder, 

1,  The  Kidneys. 

Number.  Usually  two,  one  on  each  side.  Situation.  Deeply 
in  the  lumbar  region  on  the  sides  of  the  spine,  and  behind  the 
peritoneum.  Form.  Ovoidal,  flattened  from  before  backwards, 
and  notched  on  its  inner  or  mesial  margin,  and  presents  two 
surfaces,  an  anterior  and  a  posterior ;  two  margins,  an  internal 
or  concave,  and  an  external  or  convex ;  and  two  extremities,  a 
superior  and  an  inferior.  Colour.  Brownish.  If  the  kidney  be 
cleft  into  two,  commencing  the  incision  along  the  convex  mar- 
gin, three  very  different  and  fundamental  textures  will  be  ex- 
posed, the  vascular,  the  tubular,  and  the  membranous. 

1.  The  vascular  forms  what  is  usually  denominated  the  corti- 
cal part — an  external  layer  about  two  or  three  lines  in  thick- 
ness, which  surrounds  the  organ,  and  extends  also  inwards,  be- 
tween the  tubular  cones. 

2.  The  tubular  part,  which  consists  of  delicate  canals,  so  ar- 
ranged as  to  constitute  distinct  cones,  the  bases  of  which  are 
turned  to  the  periphery  of  the  kidney ;  and  the  apices,  called 
mammillary  processes,  which  are  free,  to  the  pelvis  of  the  organ, 
and  present  exceedingly  small  orifices. 

8.  The  membranous  textures  of  the  kidney  are  of  two  kinds 
— 1st,  the  internal — and  2d,  the  external.  The  internal  mem- 
branes constitute  an  apparatus  for  receiving  the  urine  from  the 
tubular.  That  apparatus  consists  of  two  parts — the  calyces  or 
infundibula  and  the  pelvis.  The  calyces  or  infundibula  are 
canals  which  embrace  the  mammillary  processes  by  one  of  their 
extremities,  and  open  by  their  other  extremity  into  the  pelvis 
of  the  kidney.  Their  number  usually  corresponds  with  that 
of  the  mammillary  processes,  which  vary  from  twelve  to 
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t.'ii,'htccn,  although  two  or  more  of  these  processes  arc  sometimes 
ibund  surrounded  by  a  single  calyx. 

The  pelvis  of  the  kidney  is  a  membranous  bag  vvliich  occupies 
tlie  posterior  part  of  the  renal  fissure — elongated  from  above 
downwards,  somewhat  oval  in  its  form,  and  communicating 
with  the  infundibula  on  the  one  hand,  and  with  the  ureter,  with' 
which  it  is  continuous,  on  the  other. 

The  external  membrane  or  envelope.  Thin,  fibrous,  and 
easily  detached  from  the  kidney,  covering  completely  the 
organ. 

4.  The  Ramifying  Textures.  The  renal  artery,  renal  vein, 
nerves  from  little  splanchnic  and  solar  plexus. 

5.  Lymphatics.,  which  issue  from  the  pelvis,  and  pass  through 
the  lumbar  ganglia. 

6.  Cellular  Membrane.  Condensed  upon  the  exterior  of  the 
infundibula,  enclosing  fat. 

7-  Use.  To  secrete  the  urine. 

According  to  Berzelius,  1000  parts  of  the  urine  are  com- 
posed of 


Water,              .....  933 -dn 

IJ'-ea,          ......  30-10 

Lric  aoifl,          ,             .            .            .            .  J  00 

Free  lactic  acid,  lactate  of  ammonia,  and  animal  matter  not 

separable  from  them,               .            .            .  17-14 

Mticus  of  the  bladder,              ....  0-32 

Sulphate  of  potassa,           .             .             .             .  371 

Sulphate  of  soda,        .             .             .             .             .  3  ]G 

Phosphate  of  soda,             .             .             .             .  2  94 

Phosphate  of  ammonia,             ....  1-65 

Muriate  of  soda,               .             .             .             .       '  4-45 

Muriate  of  ammonia,                .             .             .             ,  1  -50 

Earthy  matters,  with  a  trace_  of  the  fluate  of  lime,        .  1-00 

Siliceous  earth,         .        '     .            .            .            ,  0  03 


2.  The  Ureter. 

^  A  tube  about  the  size  of  a  crow  quill,  that  connects  the  inte- 
rior of  the  pelvis  of  the  kidney  with  the  interior  of  the  urinary 
bladder,  and  is  related  to  the  abdomen,  the  pelvis,  and  the  walls 
of  tlie  bladder.  Structure.  1st,  external  tunic.,  dense  and  thick 
—2d,  internal  mucous  membrane,  which  extends  into  the  pelvis 
of  the  kidney  and  calyces,  covers  the  mammillated  processes, 
and  lines  probably  the  uriniferous  ducts — 8d,  ramifying  tex- 
tures— 4th,  Use.  To  transmit  the  urine  from  the  kidney  to  the 
bladder. 

3.  The  Bladder. 

Situation.  In  the  pelvis  immediately  behind  the  pubes.  Form. 
Conical,  sometimes  ovoidal  or  cylindrical,  but  varying  with  the 
periods  of  life.    External  Surface: — Superior  Fundus:  Par- 
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tially  covered  by  peritoneum,  and  transmitting  a  fibrous  cord, 
the  urachus,  which  stretches  to  the  umbilicus.  Inferior-  Fun- 
dus: Differently  related  in  the  two  sexes.  Anterior  Region  : 
Uncovered  with  peritoneum,  and  connected  by  loose  cellular 
membrane  to  the  pubes,  and  by  the  iinterior  liyament  of  the 
bladder.  Posterior  Rciiion  : — Entirely  covered  by  peritoneum 
— the  reflection  of  which  membrane  from  this  surface  is  usually 
called  the  posterior  ligament  of  the  bladder.  Lateral  Region  : 
Narrower  above  than  below,  superiorly  in  relation  with  peri- 
toneum, inferiorly  with  much  loose  cellular  membrane,  vasa 
deferentia,  and  blood  vessels.  Neck  of  the  Bladder: — At  the 
base  of  the  prostate  gland. 

Internal  Surface : — Presenting,  1st,  the  orifice  of  the  urethra 
— 2d,  the  orifices  of  the  ureters — 8d,  uvula  vesicae — 4th,  trigo- 
nal space. 

Structure: — 1st,  serous  tunic — 2d,  muscular  coat — 3d,  mu- 
cous membrane — 4th,  mucous  follicles — 5th,  the  ramifying  tex- 
ture— 6th,  lymphatics — 7th,  cellular  membrane.  Use: — A 
reservoir  for  the  urine. 


Non-Secreting  Glands,  or  Ganglia. 

The  non-secreting  glands  of  many  anatomists  are  here  ex- 
cluded from  the  list  of  glandular  bodies:  they  are  not  glands, 
but  ganglia,  and  are  of  two  kinds,  1st,  the  vascular — and,  2d, 
the  lymphatic  ganglia :  the  first  include  the  thyroid  and  thy- 
mus bodies;  the  supra  renal  capsules,  and  the  placenta ;  and 
the  second,  the  lymphatic  and  mesenteric  ganglia. 

1.  Vascular  Ganglia. 

1.  Thyroid  Ganglion  or  Gland.  Situation.  Front  of  the  neck 
stretching  across  the  lower  part  of  the  larynx  and  upper  part  of 
the  trachea.  Form.  Narrow  in  the  mesial  line  of  the  neck, 
and  more  bulging  at  the  sides,  and  consisting  of  a  middle  part 
or  isthmus,  and  two  lateral  lobes,  one  on  each  side,  and  covered 
by  the  skin,  platysma  myoides,  fascia,  sterno-hyoid,  sterno- 
thyroid, onio-hyoid,  and  sterno-cleido  mastoid  muscles.  Struc- 
ture. Appears  to  consist  of  small  cells,  connected  by  cellular 
membrane,  and  supplied  by  arteries,  veins,  lymphatics,  nerves, 
— 1st,  Arteries:  usually  four,  the  two  superior  thyroid,  branches 
of  the  external  carotid :  and  the  two  inferior  thyroid,  branches 
of  the  subclavian — 2d,  Veins :  often  numerous,  that  issue  from 
the  lower  part  of  the  gland,  and  terminate  in  the  internal  jugu- 
lar— .3d,  lymphatics.,  that  pass  through  the  glandulie  concaten- 
atse — 4th,  Nerves,  from  the  pneumo-gastric  and  cervical  gan- 
glia of  the  great  sympathetic.    Use.  Unknown. 
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2.  Thymus  Ganglion,  or  Gland. — Situation.  Anterior  medias- 
tinal space,  and  in  tiie  foetus,  stretching  from  near  the  diapli- 
ragm  to  the  thyroid  gland.  In  the  adult,  it  is  scarcely  to  be 
found.  Structure.  It  consists  of  lobules,  presenting  internally 
vesicles,  which  communicate  with  a  reservoir,  and  filled  with  a 
viscous  fluid.  The  lobules  are  connected  by  a  loose  cellular 
substance,  and  supplied  by  arteries,  veins,  lyinphatics,  nerves 
— 1st,  Arteries  :  branches  of  the  internal  mammary  inferior 
thyriod,  bronchial,  mediastinal,  and  pericardiac — 2d,  Veins.,  cor- 
responding with  the  arteries — 3d,  Lymphatics.  According  to 
Sir  Astley  Cooper,  a  large  lymphatic  issues  from  each  of  the 
two  superior  cornua  of  the  gland,  and  terminate  at  the  upper 
part  of  the  superior  vena  cava — 4th,  Nerves  :  branches  of  tiie 
pneumo-gastric,  phrenic,  and  inferior  cervical  ganglia  of  the 
great  sympathetic.    Use.  Unknown. 

Fluid  of  the  Thymus. 

Physical  Properties.  Whitish,  slightly  viscous,  and  containing 
microscopic  white  particles. 

Chemical  Properties.  Coagulable  by  heat,  alcohol  and  mine- 
ral acids;  and  according  to  Mueller,  consisting  of  the  following 
saline  ingredients  :  muriate  and  phosphate  of  potash  and  soda, 
with  a  trace  of  phosphoric  acid. 

3.  Supra-renal  Capsules. — Number.  Two,  one  on  each  side. 
Situation.  Upper  extremity  of  the  kidneys  which  they  embrace. 
Form.  Prismatic  and  triangular.  Colour.  Yellowish  brown. 
Structure.  A  species  of  bag,  the  walls  of  which  are  thick  com- 
pared with  the  size  of  the  internal  cavitj^  and  formed  of  nti- 
merous  soft  granules,  which  are  connected  into  lobules,  and  by 
the  union  of  these  lobules  the  walls  are  formed ;  all  the  rami- 
fying textures  likewise  enter  into  its  formation.  The  internal 
cavity  is  triangular,  and  contains  in  the  foetus  a  viscid  yellow- 
ish fluid.    Use.  Unknown. 

4.  Placenta.    See  Generative  Organs. 

2.  Lymphatic  Ganglia., 

Are  appendages  of  the  lymphatic  system,  and  appear  to  be  all 
of  the  same  structure,  although  in  different  situations  they  vary 
inform,  in  .sfee,  in  consistency,  and  even  in  colour. 

Form.  Generally  spheroidal.  Sise.  Varying  from  a  few  lines 
to  an  inch  in  diameter.  Colour.  Usually  pale  red.  Structure. 
Each  ganglion  consists  of  a  peculiar  tissue  enclosed  in  a  thin 
fibro-ccllular  membrane  or  capsule,  and  plentifully  supplied 
with  arteries,  veins  and  lym])hatics  :  but  the  disposition  of  these 
vessels  in  the  ganglion,  or  the  use  of  the  ganglia  themselves, 
is  unknown. 


PART  IX. 


ORGANS  OF  GENERATION. 

These  organs  difFei*  in  the  sea^es,  and  hence  a  simple  classifi- 
cation into,  1st,  those  found  in  the  Female — and,  2d,  those  ex- 
isting in  the  Male. 

I.— FEMALE  ORGANS  OF  GENERATION. 

Arranged  into  External  and  Internal  organs.  The^r5<  com- 
prehend the  following  parts,  all  of  which  can  be  displayed  with- 
out dissection.  1st,  the  mons  veneris — 2d,  the  two  labia. ma- 
jora,  or  labia  pudendi — 3d,  the  clitoris,  with  its  prepuce — 4th, 
the  two  labia  minora,  or  nymphae — 5th,  the  orifice  of  the  ure- 
thra— 6th,  the  orifice  of  the  vagina,  with  its  accessory  mem- 
brane the  hymen,  or  the  remains  of  that  membrane  the  carun- 
culiE  myrtiformes — 7tli,  the  vestibule — 8th,  the  fourchette — 
yth,  the  fossa  navicularis. 

1.  The  Mons  Veneris,  or  eminence  situated  over  the  pubes. 

2.  The  Labia  Majora,  or  longitudinal  eminences,  which  form 
the  lateral  boundaries  of  the  vulva  or  external  organs. 

3.  The  Clitoris.  A  small  body  like  the  penis,  situated  under 
the  mons  veneris,  and  between  the  labia  majora,  covered  by  the 
mucous  membrane,  which  is  prolonged  over  it  like  a  prepuce. 

4.  The  Labia  Minora.  Triangular  flaps  of  an  erectile  texture, 
which  descend  from  the  preputivm  clitoridis,  and  lie  nearer  the 
mesial  line  than  the  labia  majora,  by  which  they  are  pro- 
tected. 

5.  The  Orifice  of  the  Urethra.  A  small  opening  leading  to  the 
bladder,  which  lies  between  the  labia  minora  and  about  an  inch 
below  the  clitoris. 

G.  The  Orifice  of  the  Vagina.  A  much  larger  opening  than 
the  last,  which  leads  to  the  uterus,  and  which,  in  the  young 
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subject,  is  frequently  partially  closed  by  a  thin  membrane,  the 
hyvien  ;  or  when  that  membrane  is  destroyed,  the  shreds  which 
are  left  behind  receive  the  name  of  the  carunculai  myrtiformen  . 

7.  The  Vestibule  is  that  triangular  space  bounded  above  by 
the  clitoris,  below  by  the  orifice  of  the  methra,  and  laterally  by 
the  labia  minora. 

8.  Tlie  Fourchetle.  The  inferior  junction  of  the  labia  majora. 

9.  The  Fossa  A^avicti/aris.  A  slight  depression  between  the 
fourchette  and  entrance  of  the  vagina. 

The  second,  or  internal  organs,  include,  1st,  the  Vagina— 2d, 
the  Uterus — 3d,  the  Fallopian  tubes — and,  4th,  the  two  Ova- 
ries, 

1.  The  Vagina. 

Siiuafio7i.  Middle  of  the  pelvic  cavity,  betw^een  the  rectum 
and  bladder,  stretching  from  the  vulva  to  the  neck  of  the  ute- 
rus. Form.  A  cylindrical  canal,  bent  slightly  from  behind  for- 
wards, and  contracted  a  little  at  the  two  extremities.  Exter- 
nal Surface.  Internal  Surface.  Structure:  1st,  A  mucous 
membrane,  constituting  the  lining  membrane  of  the  canal,  which 
presents  a  distinct  epidermoid  covering. 

2.  A  spongy  erectile  texture,  placed  exterior  to  the  mucous 
membrane,  of  a  greyish  colour,  and  thicker  near  the  vulva  than 
superiorly — This  tissue  forms  the  plexus  retiformis  of  some 
anatomists. 

3. '  CeUuIar  Tissue. 

4.  The  Ramifying  Textures,  which  are,  1st,  the  Vaginal  Ar- 
teries— 2d,  the  Vaginal  Veins — 3d,  Nerves  from  the  Hypogas- 
tric Plexus. 

5.  Lymphatics. 

2.  The  Uterus, 

Or  lodging  place  of  the  foetus,  is  a  hollow  pyriform  or  conical 
organ,  flattened  from  behind  forwards,  and  truncated  inferiorly. 
Situation.  In  the  middle  of  the  pelvis,  between  the  bladder  and 
rectum,  and  above  the  vagina,  with  which  it  is  continuous. 

External  Surface.  Presenting  a  superior  region — anterior 
region — posterior  region — lateral  regions — body — neck — os  tin- 
ca%  or  mouth  of  the  womb. 

Internal  Surface.  The  cavity  of  the  womb  commences  at  the 
OS  tinccB: — a  transverse  slit,  bounded  by  the  anterior  and  poste- 
rior lips  of  the  organ  :  extends  through  the  neck,  where  it  is 
much  contracted  and  cylindrical,  and  in  the  body  it  is  wider, 
and  takes  a  triangular  form.  This  surface  presents  three  open- 
ings, inferiorly  the  os  tinea; ;  and  laterally  and  superiorly,  the 
orifices  of  the  two  Fallopian  tubes 
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Structure.  1st,  Serous  membrane — 2(1,  proper  uterine  texture 
— 3cl,  mucous  membrane— 4th,  cellular  substance— 5th,  the 
ramifying  textures — Gth,  lymphatics. 

1st,  The  Serous  Membrane.  This  membrane  covers  the  fundus 
and  both  surfaces  of  the  organ,  adhering  firmly  to  the  former, 
but  more  loosely  to  the  latter.  The  anterior  and  posterior  layer 
of  this  membrane  unite  at  the  lateral  margins  of  the  uterus 
and  are  prolonged  to  the  pelvic  walls,  thus  constituting  the 
broad  ligaments  of  the  uterus,  which  hold  important  relations 
with  the  Fallopian  tubes,  the  round  ligaments,  and  the  ovaries. 

2.  The  Proper  Uterine  Texture.  A  dense  elastic  greyish  sub- 
stance, that  lies  immediately  under  the  external  or  serous  mem- 
brane. It  differs  from  all  the  other  textures  of  the  body,  but 
probably  consists  of  muscular  fibres  in  a  partial  state  of  develop- 
ment, combined  with  much  condensed  cellular  membrane,  and 
all  the  ramifying  textures. 

3.  The  Mucous  Membrane.  Lines  the  internal  surface  of  the 
artery,  continuous  with  the  lining  of  the  vagina,  and  above 
with  the  membrane  of  the  Fallopian  tubes.  It  is  extremely 
thin,  smooth,  and  adherent  to  the  proper  uterine  texture. 

4.  The  Cellular  Membrane.  At  the  lower  part  of  the  uterus, 
betwixt  the  serous  membrane  and  proper  uterine  tissue,  it  is 
very  loose  and  abundant,  but  in  other  situations  it  is  much  con- 
densed. 

6.  The  Ramifying  Textures.  1st,  arteries:  spenuatic  and 
uterine — 2d,  veins — always  larger  than  the  arteries,  and  during 
gestation  prodigiously  increased  in  size,  forming  then  the  ute- 
rine siyiuses — 8d,  nerves — sciatic  and  hypogastric. 

G.  Lifmphatics,  which  are  also  enlarged  during  pregnancy. 

Ligaments  of  the  Uterus.  1st,  broad  ligaments,  (see  serous 
membrane  of  the  uterus) — 2d,  round  ligaments :  two  dense  cords 
which  arise  from  the  anterior  superior  parts  of  the  body  of  the 
uterus,  traverse  the  inguinal  canals,  and  spread  upon  the  cellu- 
lar membrane  of  the  groins  and  labia  pudendi. 

3.  The  Fallopian  Tubes. 
Number.  Two,  one  on  each  side.  Situation.  Upper  margin 
of  the  broad  ligament  of  the  womb,  within  the  duplicature  of 
that  ligament.  Form.  Tubular,  not  thicker  than  a  crow  quill, 
and  four  or  five  inches  long ;  the  internal  canal  almost  capil- 
lary, except  at  the  outer  extremity,  where  it  is  somewhat  ex- 
panded. Internal  Extremity:  Opening  into  the  uterus.  Ex- 
ternal Extremity:  Floating  in  the  cavity  of  the  pelvis,  and 
fringed ;  one  of  the  fringes  is  usually  longer  than  the  rest,  and 
sometimes  adherent  to  the  outer  extremity  of  the  correspond- 
ing ovary.  Structure.  External  serous  membrane — middle 
proper  tunic :  thick  and  of  a  spongy  erectile-like  texture — in- 
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ternal  mucous  membrane,  whicli  at  tlie  fimbriated  extremity 
unites  witli  the  serous  membrane  of  the  abdomen.  C'elluJa'r 
tissue,  lymphatics,  and  all  the  ramifying  textures,  also  enter 
into  the  structure.  Use.  To  form  a  communication  between 
the  ovaries  and  uterus. 


4.  The  Ovaries. 

Number.  Two,  one  on  eacli  side,  about  the  size  of  pigeon's 
eggs.  Situation.  Posterior  surface  of  the  broad  ligament  of  the 
uterus.  Form.  Ovoid,  flattened  from  Ijehind  forwards,  wrinkled 
upon  the  external  surface,  and  sometimes  presenting  deep  cica- 
trices. Superior  margin:  Attached  to  the  superior  surface  of 
the  broad  ligament  by  a  species  of  juesentery.  Internal  extre- 
mity: Attached  by  the  ligament  of  the  ovary  to  the  uterus. 
External  extremity:  Frequently  in  union  with  one  of  the  fringes 
of  the  corresponding  Fallopian  tube. 

Structure.  1st,  vesicular  fiodie*— Graafian  vesicles— varying 
from  SLxteen  to  twenty  in  each  ovary,  and  containing  a  yellow- 
ish viscid  fluid  and  the  germs  of  the  ova— 2d,  the  nidus  of  these 
vesicles— a  spongy  texture,  which  seems  to  be  formed  by  the 
union  of  condensed  cellular  membrane,  and  all  the  ramifying 
textures,  peculiarly  arranged— 3d,  serous  envelope— ith,  sub- 
serous membrane,  dense  and  sending  prolongations  into  the  in- 
terior of  the  organ.  Use.  To  secrete  and  lodge  the  rudiments 
or  the  human  ova. 


APPENDAGES  OF  THE  FEMALE  GENERATIVE  ORGANS. 

The  Mammce. 

.  Two  hemispherical  eminences  situated  on  the  lateral  and  an- 
terior part  of  the  thorax.  External  Region.  The  greater  part 
covered  by  smooth  soft  skin.  About  the  centre  of  the  hemis- 
phere, a  cu-cular  part  of  the  skin  becomes  more  delicate,  and  of 
a  rosy  colour :  this  is  the  areola.  From  the  midst  of  the  areola 
a  conoid  emmence— the  nipple— projects,  covered  with  delicate 
skin,  and  pierced  by  the  orifices  of  the  lactiferous  ducts. 

Structure.  1st,  skin— 2d,  subcutaneous  fatty  laver— 3d  wawi- 
7«arr/^/anr/,  which  consist  of  numerous  rounded  granulations, 
about  tlie  size  of  poppy  seeds,  and  so  connected  by  condensed 
cellular  membrane  as  to  constitute  lobules  and  lobes— 4th,  lacti- 
Jei-ous  ducts,  yyhich  arise  by  numerous  radicles  from  the  granu- 
ations  or  lobu  es  :  by  successive  re-unions,  these  radicles  fomi 
larger  ducts,  which  leave  the  central  part  of  the  gland,  and  ter- 
minate m  twelve  or  fifteen  conical  simises,  situated  near  tlie 
base  of  the  nipple.  From  the  apices  of  these  cones  small  tubes 
arise,  winch  traverse  the  middle  part  of  the  nipple,  and  open 
upon  its  free  extremity— .5th,  the  ramifving  textures— (ith 
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lymphatics — 7th,  cclhilar  membrane.  Use.  To  secrete  milk 
for  nourishing  the  offspring. 

Milk. 

This  secretion  of  the  mammary  glands  consists  of  three  dis- 
tinct parts — cream,  curd  and  \\licy. 

According  to  Berzelius,  100  parts  of  creajra  of  specific  gravity, 
]  '0244,  consists  of  butter  4-5,  caseous  matter  8'5,  and  wliey  02. 
Milk  deprived  of  cream,  according  to  the  same  authority,  con- 
tains in  every  1000  parts,  water  928-75,  caseous  matter  with  a 
trace  of  butter  28,  sugar  of  milk  35,  muriate  and  phosphate  of 
potassa  1-96,  lactic  acid,  acetate  of  potassa  and  a  trace  of  lactate 
of  iron  G'OO,  and  earthy  phosphates  O'SO. 

By  subtracting  the  caseous  matter  from  the  above,  the  re- 
maining ingredients  will  indicate  the  chemical  composition  of 
whey. 

II.— MALE  ORGANS  OF  GENERATION. 

Arranged  into  the  secreting  and  assistant  excreting  organs  of 
the  semen.    The  first  comprehend  the  testicles,  and  the  second 
the  vasa  deferentia,  the  vesiculae  seminales,  the  prostate  body 
or  gland,  Cowper's  glands,  and  the  penis. 

THE  TESTES,  WITH  THEIR  ENVELOPING  MEMBRANES. 

1st,  The  Testes. 

Situation. — After  birth  in  the  scrotum :  during  the  greater- 
part  of  the  period  of  utero-gestation  in  the  abdomen.  Form. 
Ovoidal,  flattened  from  side  to  side,  presenting  an  inferior  mar- 
gin turned  forwards ;  a  superior  margin  turned  backwards,  and 
coasted  by  the  epididymis ;  an  anterior  extremity  directed  up- 
wards; a  jwsterior  extremity  downwards.  Structure.  It  consists 
of  lobules  that  are  composed  principally  of  tubuli  seminiferi, 
connected  b}^  fine  cellular  membrane,  supplied  by  all  the  rami- 
fying textures,  and  covered  by  a  membrane  which  separates  the 
lobules  and  transmits  prolongations  among  the  tubuli. 

1.  The  Tubuli  Seminiferi. — Extremely  delicate  fibres  of  a 
greyish  colour,  which  direct  themselves  to  the  upper  margin  of 
the  testicle,  where  they  unite  so  as  to  form  from  twelve  to 
twenty  large  tubes — tubuli  recti — which  soon  unite  so  as  to  form 
a  net  work — the  rete  testis — from  which  proceed  the  vasa  eferen- 
tia — which  traverse  the  corpus  highmorianinn,  and  termi- 
nate in  the  vas  deferens,  or  at  least  that  part  of  it  which  com- 
mences the  epididymis. 

2.  Cellular  Membrane. — Peculiarly  fine,  as  may  be  seen  by 
separating  the  tubuli. 
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o.  The  Ramifying  Textures. — Spermatic  arteries,  spermatic 
veins,  spermatic  nerves. 

4.  Lymphatics. 

5.  Tunica  Albuginea. — A  white  fibrous  membrane  that  in- 
vests the  body  of  the  testicle,  and  transmits  numerous  flattened 
prolongations  amongst  the  tubuli.  Use  of  the  Testicles.  To  se- 
crete the  semen. 

Semen. 

Physical  properties. — A  viscid,  whitish,  mucous-like  fluid,  of 
greater  specific  gravity  than  water,  that  exhales  a  pecuhar  odour, 
frequently  compared  to  that  of  the  pollen  of  m£iny  plants. 
_  Chemical  properties, — According  to  Vaquelin,  100  parts  con- 
sists of— water  90,  animal  mucilage  6,  phosphate  of  lime  3,  soda 
1.  The  microscope  displays  also  numerous  animalcules  with  a 
)-ounded  head  and  tapering  tail  moving  with  great  rapidity  in 
the  fluid. 

Use  of  the  semen.  To  fecundify  the  ova  of  the  female. 
The  Scrotum. 

A  pendulous  bag  that  descends  from  the  root  of  the  penis 
perineum  and  inner  part  of  the  thighs,  divided  externally  into 
two  equal  and  lateral  parts  by  a  distinct  line,  the  raphe. 

Structure.  1st,  skin,  which  usually  presents  numerous  ruga? 
and  after  puberty,  long  hairs— 2d,  dartos—a  layer  of  loose  cel- 
lular membrane,  adherent  to  the  inner  surface  of  the  skin  con- 
sequently surrounding  the  testicles,  and  also  forming  a  partition 
between  them.  Its  inner  surface  is  in  relation  with  part  of  the 
cremaster  muscle  and  with  a  fibrous  tunic  which  chiefly  lines  it 
—3d,  cremaster  muscle— See  page  69— 4th,  fibrous  tunic:  be- 
tween the  dartos  and  tunica  vaginalis,  inferiorly,  and  between 
the  cremaster  muscle  and  vessels  of  the  cord,  superiorly— 5th 
tumca  vaginalis :  a  serous  membrane,  constituting  a  shut  sac 
which  covers  the  body  of  the  testicle  and  epididymis,  and  is 
reflected  upon  the  inner  surface  of  the  more  external  fibrous 
membrane  of  the  scrotum.  Diff-erence  of  structure  at  the  earlier 
and  later  periods  of  life. 

Epididymis. 

Situation.  Along  the  superior  margin  of  the  testicle.  Form . 
A  vermi-form  process  thinner  in  its  middle  part  than  at  its  extre- 
mities. Superior  extremity  or  head,  receives  the  vasa  eferentia, 
and  the  inferior  part  or  tail  is  continuous  with  the  vas  deferens 
properly  so  called.  Structure.  The  excretory  duct  of  the  tes- 
ticle, coiled  frequently  upon  itself.  The  links  connected  by 
cellular  membrane,  and  in  part  covered  by  the  tunica  vaginalis 
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Vas  Deferens,  and  Spermatic  Cord. 
Vas  Deferens. 

That  part  of  the  excretory  duct  of  the  testicle  which  stretches 
from  the  tail  of  the  epididymis  to  the  prostatic  portion  of  the 
urethra,  into  which  it  opens.  Relative  situation.  1st,  to  tlie 
spermatic  cord — 2d,  to  the  ))]adder  and  vesicula3  seminales — '-id, 
to  the  urethra.  Structure.  It  consists  of  dense  thick  walls,  of 
nearly  a  cartilaginous  consistency,  and  an  extremely  small 
canal,  probably  lined  by  a  mucous  membrane  ;  cellular  mem- 
brane also  enters  into  its  composition,  and  all  the  ramifying 
textures.  £/,se.  To  convey  the  semen  from  the  testicle  into  the 
.  vcsiculffi  seminales  and  urethra. 

Spermatic  Cord. 

A  cord-like  process  which  suspends  the  testicle.  Struc- 
ture. Consists  of  spermatic  artery,  spermatic  vein,  lymphatics, 
spermatic  and  genito-crural  nerves,  vas  deferens,  cellular  mem- 
brane which  connects  these  textures,  and  of  two  envelopes,  a 
fibrous,  and  more  externally  a  muscular. 

.  '  VesiculcB  Seminales. 

Number.  Two — one  on  each  side.  Situation.  Lower  surface 
of  the  bladder.  Form.  Conical,  flattened  from  below  upwards  ; 
base  rounded,  and  turned  backwards;  apex  terminating  in  a 
nan-ow  tube,  which  unites  with  the  vas  deferens,  forming  by 
this  junction  the  ductus  ejaculatorius,  which  jjasses  through  the 
walls  of  the  prostate  gland,  and  opens  into  the  urethra.  Infe- 
rior surface.  Superior  surface.  Internal  margin.  External 
margin.  Internal  cavity.  Structure.  1st,  External  tunic. 
Dense,  similar  to  the  vas  deferens,  but  thinner — 2d,  internal 
mucous  membrane. — 3d,  cellular  tissue — 4th,  ramifying  textures. 
Use,  Generally  supposed  to  be  a  reservok  for  the  semen. 

Prostate  Body,  or  Gland. 

Situation.  Anterior  to  the  neck  of  the  bladder,  between 
the  rectum  and  symphysis  pubis.  Form.  A  truncated  cone, 
the  base  of  which  embraces  the  neck  of  the  bladder,  and  the 
apex  continuous  with  the  membranous  part  of  the  urethra. 
External  surface.  Convex ;  superiorly  in  contact  with  the  an- 
terior ligament  of  the  bladder ;  flattened  inferiorly,  and  resting 
upon  the  rectum,  laterally  rounded,  and  corresponding  with  the 
levatores  ani  muscles.  As  this  body  is  traversed  by  the  urethra, 
its  internal  surface  is  lined  by  a  mucous  membrane,  and  pre- 
sents also  inferiorly  a  triangular  eminence,  the  caput gallinaginis. 
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and  the  two  orifices  of  the  ejacidatory  ducts.  Structure.  Ex- 
tremely dense,  of  a  greyish  colour ;  composed  of  mucous  fol- 
licles, emhedded  in  a  large  quantity  of  very  condensed  cellular 
membrane,  receiving  also  branches  of  all  the  ramifying  textures. 
The  follicles  open  by  small  ducts  into  the  urethra,  by  the  sides 
of  the  caput  gallinaginis.  Use.  To  protect  the  entrance  of  the 
ejaculatory  ducts,  and  to  secrete  a  sebaceous  fluid, 

C'owper's  Glands. 

Two  rounded  bodies,  each  about  the  size  of  a  pea,  situated  an- 
terior to  the  prostate  gland,  usually  between  the  bulb  of  the 
urethra  and  ejaculator  seminis  muscle.  They  open  hy  distinct 
ducts  into  the  urethra,  a  little  anterior  to  the  verumontanum, 
or  caput  gallinaginis. 

The  Penis. 

Situation.  Anterior  part  of  the  symphysis  pubis,  from  which, 
in  ordinary  circumstance,  it  depends.  Form.  Cylindrical, 
elongated,  and  capable  of  erection.  Superior  surface,  or  dorsum. 
Inferior  surface — lateral  margins — posterior  extremity,  or  root, 
attached  to  the  pelvis — anterior  extremity,  or  point,  presenting 
the  glans,  prepuce,  and  orifice  of  the  urethra.  Structure — 1st, 
skin — 2d,  cellular  membrane — 3d,  muscles — 4th,  corpora  caver- 
nosa—.5th,  corpus  spongiosum — 6th,  the  ramifying  textures 
and  lymphatics. 

1st,  The  Skin. — Thin,  and  connected  by  loose  cellular  mem- 
brane, to  the  deeper  textures,  as  far  as  the  anterior  extremity  of 
the  corpora  cavernosa,  when  it  becomes  free  and  prolonged  to 
the  point  of  the  organ,  where  it  forms  an  aperture,  which  varies 
in  width  in  different  individuals.  This  prolongation  is  the  pre- 
puce, a  covering  for  the  glans,  and  consisting  externally  of  skin, 
and  internally  of  mucous  membrane,  between  which  a  layer  of 
cellular  tissue  is  found.  A  process  of  the  mucous  layer  consti- 
tutes the  frenum  perputii. 

2.  The  Corpus  Cavernosum.  A  body  which  arises  by  two  roots 
from  the  rami  of  the  ischia  andpubes,  and  extends  to  the  glans, 
constituting  about  two-thirds  of  the  penis ;  superiorly,  grooved 
slightly,  for  the  lodgement  of  vessels ;  inferiorly,  widely  and 
deeply  grooved  for  the  reception  of  the  urethra;  laterally, 
convex,  and  forming  the  sides  of  the  penis;  anteriorly,  at- 
tached to  the  base  of  the  glans.  Structure.  1st,  a  dense  fib- 
rous membrane— 2d,  a  cellular  structure,  consisting  of  fibrous 
laminfc,  which  cross  each  other,  and  rendered  very  complicated 
by  an  intermixture  of  the  ramifying  textures.  Septum pectini- 
forme  or  partition  of  the  corpus  cavernosum  : — Extending  from 
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the  pubis  to  the  junction  of  the  anterior  with  tlie  two  posterior 
thirds  of  the  corpus  cavcrnosum. 

The  Ureilira. — Tlie  tube  that  conveys  tlie  urine  fi-om  tlie 
Ijladder,  as  well  as  transmits  the  semen,  varying  from  eight  or 
nine  to  twelve  inches.  Course.  At  its  commencemeiit,  it  pro- 
ceeds obliquely  forwards  and  downwards,  and  traverses  the  pro- 
state gland.  It  then  passes  through  a  circular  opening  in  the 
sub -pubic  ligament,  and  rises  anterior  to  the  pubis,  between 
the  roots  of  the  corpus  cavernosuni.  It  now  extends  forwards 
upon  the  inferior  groove  of  the  corpus  cavernosum,  and  anteri- 
orly swells  out  into  the  gla'ns.  Threpfold  division  of  the  Urethra. 
1st,  prostatic  portion — 2d,  membranous  portion — 3d,  spongy 
portion. 

1st,  Prostatic  Portion.  That  portion  of  the  urethra,  sur- 
rounded by  the  prostate  gland,  and  into  which  the  following 
secretory  and  excretory  organs  pour  their  fluids :  1st,  the  tes- 
ticles and  vesicula;  seminales  by  the  ductus  ejaculatorii — 2d,  the 
mucous  follicles  of  the  pi-ostate  by  numerous  orifices — and,  .3d, 
Cowper's  glands,  by  two  orifices. 

2.  Membranons  Portion.  About  an  inch  of  the  canal  whicli 
lies  between  the  prostatic  and  spongy  portions,  consisting  of 
mucous  membrane,  exterior  to  which  are  much  loose  cellular 
membrane,  and  numerous  veins. 

8.  Spongy  Portion.  This  part  of  the  urethra  commences  pos- 
teriorly in  a  bulging,  (the  bulb  of  the  ui-ethra,)  continues  along 
the  lower  part  of  the  penis,  and  anteriorly  expands  into  the 
glans.  This  spongy  tissue  forms  a  cj'lindrical  layer,  which  ex- 
tends from  the  bulb  to  the  glans,  when  it  enlarges  to  form  that 
last-mentioned  part  of  the  organ  ;  but  its  intimate  structure  isnot 
known.  Canal  of  the  Urethra.  Varying  in  width  at  different 
parts  of  its  extent ;  it  is  contracted  a  little,  1st,  at  the  posterior 
and  anterior  extremities  of  the  prostate  gland — 2d,  along  the 
whole  membranous  portion — and,  8d,  at  the  anterior  orifice  of 
urethra.  Is  wider.,  1st,  at  the  middle  of  the  prostate — 2d,  along 
tlie  spongy  portion — and,  3d,  more  particularly  at  the  base  of 
the  glans,  where  it  dilates,  and  receives  the  name  of  the  fossa 
navicular  is. 

Mucous  membrane  of  the  urethra: — continuous  internally  with 
that  of  the  bladder,  and  lining  membrane  of  all  the  excretory 
canals :  externally,  at  the  orifice  of  the  urethra,  with  the  exter- 
nal coverings  of  the  glans,  and  internal  layer  of  the  prepuce. 

THE  MODES  IN  WHICH  GENERATION  IS  EFFECT^- 

The  nature  of  the  generative  process  is  involved  in  impeno- 
trable  obscurity.  The  process  appears  somewhat  like  a  crea- 
tion, although  not  to  the  extent  generally  imagined ;  for,  at  the 
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very  earliost  periods  of  formation,  a  genu  exists,  from  wliicliall 
thf'parts  that  subsei|uently  arise  are  developed. 

No  animated  being-  com] n  en  ecu  to  live  hy  itself  in  an  indepen- 
dent or  insulated  state.  It  is  uniformly  attached  at  first  to  a 
larger  bodv  of  the  same  species.  It  constitutes  for  a  wliiie  a 
part  of  that  body ;  and  when  it  has  attained  a  certain  increase 
of  size,  it  is  separated  from  the  parent,  and  is  susceptible  of  an 
independent  existence. 

The  simplest  kind  of  generation  is  the  gemmiparous"-,  or 
generation  by  shoots.  In  this  way  the  buds  of  trees  grow  nito 
branches ;  and  these  branches  again,' when  lopped  off  and  trans- 
planted, take  root,  and  become  in  tlicu-  turn  trees. 

The  polypes  (hydra)  and  sea  anemones  (actinea)  multiply  in 
tir.s  manner.  Some  worms  may  be  made  to  propagate  also  by 
division  ;  but  all  animals  produced  in  this  way  are  extremely 
lo  w  in  the  scale  of  existence.  This  mode  of  generation  requires 
no  distinction  of  sex,  no  copulation,  nor  even  apparently  any 
particular  organ  in  wluch  the  process  is  accomplislied. 

In  all  other  modes  of  generation  se.vual  parts  exist,  but 
found  under  various  modifications,  both  of  structure  and  opera- 
tion. 

In  some  both  sexes  are  united  in  the  same  individual,  and 
such  animals  may  1)e  said,  then,  to  impregnate  themselves— the 
echinus,  or  sea  urchin ;  and  the  acephalous  moUusca,  as  the 
ovster,  &:c.,  are  propagated  in  this  way. 

'  In  some,  although  both  sexes  are  found  in  the  same  individual, 
yet  the  animal  cannot  impregnate  itself.  Two  individuals  must 
co-operate,  and  in  the  act  they  mutually  impregnate,  and  are 
impregnated.  In  the  gastero-podous  moUusca,  as  the  snail,  &c., 
and  in  some  worms,  the  generative  process  is  effected  in  this 
way. 

In  all  other  animals  the  sexes  are  separate,  or  in  different  in- 
dividuals— the  male  furnishing  a  peculiar  fluid  called  the  semen, 
which  must  be  brought  in  contact  in  some  way  or  other  with 
the  germs  or  ova,  which  are  supplied  exclusively  b}^  the  female, 
before  the  ova  can  be  fecundated. 

The  process  of  fecundation  is  found  to  take  place  under  three 
important  modifications — 1st,  without  corporeal  contact  of  the 
sexes — 2d,  with  the  approximation  merely  of  the  external 
generative  organs — and,  3d,  with  penetration  of  the  sexual  or- 
gans. In  the  first  the  ova  are  evacuated  or  /aid  before  the  fluid 
of  the  male  is  applied.  In  the  second  the  fluid  is  made  to  touch 
the  ova  as  they  are  voided  by  the  female;  and  in  the  third  tlie 
fecundating  liquor  is  introduced  into  the  interior  of  the  animal, 
and  the  ova  ai'e  vivified  before  they  are  discharged. 


*  From  gemma,  a  biitl. 
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l^ecundation,  without  contact,  exists  amoni?  the  cephalopo- 
dous  mo  usca  am!  some  osseous  fishes.  In  sucli  instances  the 
fcnjales  throw  oft  then'  spawn  or  ova,  and  the  male  seeks  it  out 
and  sheds  his  sperm  or  semen  over  it,  and  fecundation  results 

A  somewliat  closer  relationship  than  this  takes  place  amon'- 
.some  reptiles,  as  the  frog  and  toad,  hy  the  placing  in  sinrple 
juxta-position  the  external  organs  of  generation.  At  spawnin- 
season  the  male  fixes  himself  upon  the  Imck  of  the  female;  and 
just  as  the  ova  are  being  evacuated,  the  seminal  fluid  drops 
irom  the  male  upon  them,  and  produces  fecundation. 

In  the  greatest  number  of  animals,  vertebrated  as  well  as  in- 
vertebrated,  a  still  closer  connection  is  required.  The  seminal 
fiuid  IS  introduced  by  appropriate  organs  into  the  interior  of  the 
female,  and  the  ova  are  fecundated  in  the  ovaria,  and  after- 
wards discharged  at  longer  or  shorter  periods,  and  m  various 
•  degrees  of  growth  and  development  in  different  animals.  Such 
animals  are  said  to  copulate— a  process  in  the  generative  act 
which  appertains  to  mammiferous  animals,  birds,  most  of  the 
reptiles,  some  fishes,  the  liermaphrodite  gastero-podous  mol- 
lusca,  the  Crustacea,  and  all  insects. 

In  the  greater  number  of  animals  the  effect  of  a  single  copu- 
lation is  confined  to  the  fecundation  of  one  generation,  but  the 
generation  may  include  one  or  more  beings. 

In  some  few  insects  one  copulative  act  fecundates  several 
generations.  In  the  aphis,  or  plant-louse,  one  act  has  produced 
eight  generations ;  and  in  some  monoculi  it  has  extended  to 
twelve  or  fifteen. 

Even  after  a  germ  has  been  fecundated  and  detached  from 
the  ovary,  it  may  afterwards  exist  in  various  degrees  of  insula- 
tion, till  the  new  being,  which  is  derived  from  it,  is  fitted  for  an 
independent  existence.  Accordingly,  we  find  it  in  some  animals 
connected  by  means  of  vessels  to  an  organised  mass,  which  it 
absorbs,  and  is  thus  nourislied  till  the  period  of  its  birth.  The 
genu,  with  its  mass  of  nutriment  and  surrounding  membranous, 
and,  it  may  be,  calcareous  investments,  constitutes  an  ovum  or 
egg;  and  animals  which  produce  their  young  in  this  manner 
are  called  oviparous.  In  such  animals  the  germ  is  developed 
after  the  egg  has  been  completely  separated  from  the  mother  ; 
and,  for  its  development,  heat  and  atmospheric  air  are  the  only 
agents  required.  In  all  such  cases  the  ovum  is  hatched  exter- 
nally to  the  body  of  its  mother. 

In  other  instances,  the  ovum  is  detached  from  the  ovarium, 
as  in  the  former  case,  but  remains  within,  though  not  attached 
to  the  body  of  tlie  mother  till  the  gefm  is  developedand  hatclied. 
These  ai-c  the  false  viviparous,  or  ovo-viviparous  animals  ; — the 
viper,  and  some  fislies,  as  the  shark,  are  exemplifications. 
In  the  last  place,  the  germ,  though  primarily  detached  from 
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the  ovum,  becomes  nftei-wards  fixed  to  the  interior  of  the  xitc- 
riis,  and  dei'ives  thus  its  nourishment  from  its  mother,  till  it  is 
capable  of  enjoying  independent  existence.  The  nutriment  is 
abstracted  from  the  mother  by  an  infinity  of  vascular  roots 
that  form  the  placenta,  and  from  which  it  is  conveyed  into  the 
system  of  the  new  being-.  All  animals  developed  in  this  man- 
ner are  viviparous,  and  include  the  whole  of  the  mammalia. 

In  man  and  the  higher  animals,  the  generative  process  com- 
prehends the  following  subordinate  acts: — 

1.  The  formation  of  the  germ  in  the  female  ovarj^. 

2.  Copulation,  or  the  co-operation  of  the  male  and  female  in 
fecundating  the  germ. 

3.  Conception,  or  the  change  effected  upon  the  germ  by  co- 
pulation. 

4.  Utero-gestation,  or  the  means  employed  in  developing  the 
product  of  conception. 

5.  Parturition,  or  process  by  which  the  product  of  conception 
is  separated  from  the  parent. 


Summary  of  the  Laws  of  Development  in  man  and  animal 
bodies  generally : — 

1.  All  animals  originate  from  gej-ms,  in  which  every  part  or 
organ  exists  potentially,  but  not  actually. 

2.  In  the  historj'^  of  every  organ  of  an  animal  body  there  is  a 
fonnative  act,  as  well  as  a  process  of  development. 

3.  Every  organ,  dui'ing  its  development,  undergoes  a  series  of 
changes. 

4.  Every  organ  of  which  the  human  embryo  is  composed  in 
the  course  of  development  displays,  in  a  fleeting  and  transitory 
manner,  the  permanent  condition  of  the  corresponding  organs 
in  inferior  animals. 

.5.  All  the  parts  of  an  animal  body  are  primarily  double. 
Some  of  these  parts  remain  double,  while  others  unite  with  parts 
of  a  similar  nature,  and  thus  cease  to  retain  their  duplex  cha- 
racter. 

6.  The  development  of  cverj'-  part  of  an  animal  body  takes 
place  from  the  circumference  or  periphery  of  the  part  to  its 
centre. 

7.  In  the  development  of  an  animal  body  the  organs  and  parts 
of  which  the  body  is  composed  balance  each  other  so  nicely,  that 
an  inordinate  increase  of  the  relative  size  of  any  part  or  organ  is 
followed  by  a  corresponding  decrease  of  other  parts  or  organs. 

8.  Some  animal  organs  are  occasionalljr  arrested  at  early 
stages  of  their  existence,  while  others,  in  the  same  animal,  are 
carried  to  their  full  development ;  the  being  is  then  said  to  be 
malformed. 
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!J.  All  i-nalformod  aniiniils  or  monstrosities,  as  they  arc  usually 
•lenominated,  arc  foinul  with  parts  or  organs  either  misplaced  or 
in  a  state  of  defective  or  excessive  development. 

10.  Defective  malformations  depend  upon  an  arrest  of  devel- 
opment;  and  the  parts  so  formed  correspond  with  the  natural 
condition  of  the  oi-gan  at  an  earlier  period  of  the  life  of  the 
animal. 

11.  Monstrosities,  from  excess  of  jjarts,  display  no  new  organs, 
hut  merely  a  re])etition  of  those  parts  and  organs  that  exist  in 
the  less  complex  condition,  or  normal  state  of  the  animal. 

Lastly.  All  animal  hodies  arc  formed  in  a  similar  manner, 
whether  these  bodies  arc  simple  or  complex,  perfect  or  imper- 
fect, normal  or  abnormal — all  are  formed  under  the  influence  of 
the  same  laws,  and  dilfer  merely  in  the  degree  of  development 
of  organs  essentially  the  same. 


THr.  K.ND. 
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